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need an idea? 


Wean Trapezoidal Shear Line 
Solves Problem for Auto Mak 


The Wean Trapezoidal Shear Line was developed as an answer 
to the high speed blanking of irregularly shaped pieces in the broad 
range that can be described as trapezoids or parallelograms. This « 
RC UCU Rote a et ee ean PT b> 
blanking presses. Two pieces are made at each index the 
accuracy that can only be achieved by a measured uu 
system. The cut can range from 45° to 90° de) 
establishes the line as a straight cut-up unit with twice the normal 
eduction of conventional shear lines. At Wean, we Ca 
ine as another important step forward in our olicy of cost 
SR et Let aretha engineering. People in the automotive 
. ‘and metal fabricating fields have come to look more and 
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CHALLENGE TO MANAGEMENT 


“. . . the impact of automation on business enterprise leads us to the 
conclusion that we need much greater conceptual skill in management. 
We need management that can manage by system, knowledge and method, 
that can analyze the objectives of the business, think through the as- 
sumptions on which it bases its policies, weigh the risks and decide be- 
tween alternative courses of action on a rational basis. We need man- 
agement that can operate rationally, systematically and with a general 
knowledge of systematic theory. The intuitive manager alone will not be 
able to manage. . . "—Peter F. Drucker, professor of management, New 
York University. See Page 100. 


THE OBVIOUS ANSWER 


“. . « side by side you have two factories making buttonhooks, The man- 
agement of factory A uses hand labor to the greatest extent possible. The 
management of factory B automates his entire plant. B can now turn out 
10 times the number of buttonhooks that A can with one tenth the number 
of employees. Should he pay his employees 100 times—or even 10 times— 
what the employees of factory A are paid? This may sound like a silly 
question, but this, in principle, is what is being urged by those who 
advocate increasing wages on the basis of increased productivity, rather 
than cutting the price of buttonhooks so that everyone can afford a but- 
tonhook in every room. But what happened to the employees who were 
left unemployed by the automation of plant B? The obvious answer 
is that they went down the street and are now working overtime at the 
zipper factory which is going to put both of the buttonhook factories out 
of business anyway .. ."——-Dr. W. R. G. Baker, vice president and general 
manager, Electronics Div., General Electric Co. 


WITH GAGING IN MIND 
“. » » what about tomorrow’s automatic gage? Where are we going from 
here? It is certain that we will be seeing more automatic gaging in the 
future. The automatic gage will take over more functions from the op- 
erator and inspector. It is not too much to expect that machine tools 
will be designed with the gaging in mind at the time of the design .. .”— 
A. Wiseman, chiet electrical engineer, The Shettield Corp., Dayton, Ohio. 


WHOLE NEW PHILOSOPHY 


“ 


. «+ I don’t mean that our factories had no automatic machines. In 
one sense we were too automatic—we had too many unrelated machines. 
We found, for example, that it was fast becoming impossible to utilize 
the full capacity of up-to-date machine tools, because men couldn’t load 
and unload them fast enough by hand. The trouble with our manufactur- 
ing methods was that, like Topsy, they “just grew”, and nobody had 
taken time out for a long view. What we needed was a complete re- 
thinking of the problem—a whole new philosophy of manufacturing .. . 
In place of the old, complicated maze of machinery, we visualized long, 
clean production lines along which our parts and materials would flow 
evenly and smoothly—just as fast as modern machine tools could handle 
them. The processes of automatic lubrication, scrap removal and, to 
some extent, quality testing would be integrated into the lines. The new 
lines would be equipped with various control devices to assure effective 
preventive maintenance. The achievement of that dream over the span 
of a few short years involved a lot of work and headaches .. . we had to 
fit together the products of dozens of different manufacturers into a 
smooth-running system. The result was what has come to be called 
Automation . . ."——-R. H. Sullivan, vice president and group executive, 
Ford Motor Company. 
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missiLE TEST EQUIPMENT for 
over ten years Farnsworth has partici- 
pated in the design, development, and 
product of guidance and control 
systems and special test equipment for 
uch missile programs as Terrier, Talos, 
Sparrow, 2nd others. Numerous “firsts” 
» this field have been accomplished as a 
result of contributions in the form of 
missile receivers, control systems, power 
supplies and complete system analyses. 
INDUSTRIAL TELEVISION Standard 
model 600A is the result of Farnsworth’s 
more than 30 years experience in the 
design and production of complex military 
and industrial equipment—engineered 
especially for industrial, educational and 
business use. 


IMAGE CONVERTER TUBES Used 
n any application where it is necessary 
or desirable to “see in the dark.” Con- 
vert an infrared image into a visible 
mage. Applications: medical and bio- 
ogical research, hot-body observation, 


temperature distribution, crime detec- 


tion, security, and photography. 


INFRARED VIEWER This unique, 
compact, easy to handle viewer is a 
valuable tool for crime detection, re- 
search and industrial application. Obser- 
vation of objects or scenes in the dark 
is easily accomplished when they are 
illuminated by infrared radiation. 


PHOTOMULTIPLIER TUBES Respon- 
sive in the near infrared spectrum fea- 
turing sensitivities as high as 50 amperes 
per lumen of incident radiation. Applica- 
tions include photometric measurements 
for industrial and scientific uses. 


IMAGE DISSECTOR A highly versa- 
tile TV camera tube particularly well 
adapted for use as a slide or facsimile 
scanner. This tube can be constructed 
in @ variety of types to meet special 
requirements. 


RADAR RANGE CALIBRATOR, 
AN/UPM-11A A precision instrument 
incorporating both “Radar” and “Beacon” 
functions. The equipment operates as a 
radar transponder in that pulsed r-f 
energy fed into the equipment results 
in @ series of return echo pulses being 
fed back from the equipment to the radar 
under calibration. This simulates radar 
targets at accurately determined ranges. 


PORTABLE CABLE TESTER Designed 
for testing all radio frequency cables 
that will accommodate, or can be adapted 
to, type “HN”, “N”, or “BNC” connectors. 
it will supply a d-c voltage up to 12,000 
volts provided the current drain is neg- 
ligible, and current surges of at least 
3,000 amperes peak into a load of 0.05 
ohm at room temperature. 
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_ beyond the range of sight... - 


This is the Farnsworth 


ran 


the tube with 
SUN-LIKE BRILLIANCE 
AND MEMORY, TOO! 


" BRILLIANCE! Display brilliance up to 10,000 
foot-lamberts. Ideal for projection purposes. 


MEMORY! image storage and presentation of 
several minutes duration. Operator-controllable 


RESOLUTION! Excellent detail. 300 TV lines. 
RESEARCH Write Dept. F-21 for complete details. 


Applied Physics, Circuit 


Research, Solid State 
Physics, Low Temperature Another Farnsworth 


Physics. 
achievement... 


RADAR one of many complex electronic 
Transmitters and 


Receivers, Computers, products developed, designed 
Microwave Components, 


Pulse-Coding and Circuitry. and produced for defense and 
ELECTRON industry . . . backed by over a 
TUBES . 
Photomultipliers, Storage quarter of a century of continuous 
Tubes, Image Tubes, 


Infrared Tubes. success and leadership in the field 
MISSILE of electronics .. . the key to 


Guidance and Control amazing tomorrows. 
Systems, Test Equipment. 


FARNSWORTH ELECTRONICS COMPANY + FORT WAYNE, INDIANA 


a division of International Telephone and Telegraph Corporation 





For 
DEPENDABLE AUTOMATION 


SPECIFY AIRMATIC 


FLOW CONTROL VALVES SEQUENCE VALVES PRESSURE REGULATORS 


CYLINDERS SOLENOID VALVES 


* In this pushbutton age, no circuit is complete without 
proper control. And when air control valves are needed, 
AIRMATIC is your best bet. 

The widespread use of AIRMATIC VALVES is con- 
vincing proof that they are outstanding and dependable 
and accepted by the most critical engineers. 
AIRMATIC VALVES are easy to operate, yet are com- 
pactly designed and have an inherent ruggedness to 
withstand grueling operating cycles. 

FOR MINIMUM MAINTENANCE AND LOWEST 
SERVICE COST, IT WILL PAY YOU TO INSTALL 
AIRMATIC VALVES. CONTACT OUR REPRESEN. 
TATIVE NEAREST YOU. HE HAS AIRMATIC 
VALVES IN STOCK TO SAVE YOU TIME AND 
MONEY. 


Attractive O.E.M. and 
quantity discounts 


AIRMATIC VALUE, Inc. 
tir Vabues for Uutomatic Control 
7317 ASSOCIATE AVE. CLEVELAND 9, OHIO 


MIDWEST REPRESENTATIVES 


Brookfield, Illinois Milwaukee, Wisconsin 
CATCHING ENGINEERING COMPANY FRED NEWMAN COMPANY 
9300 West 47th Street 153 East Silver Spring Drive 
Phone: LUdlow 5-1585 Phone: EDgewood 2-1255 
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..« about punched cards 


Collecting market data on punched cards is 
not unusual today. 


Using these cards as we do to match industrial 
publication coverage to the number of worth- 
while establishments is unusual. 


Reporting coverage figures to advertisers on 
the Standard Industrial Classification* (S.1.C.) 
basis was distinctly a PENTON development. 
We are glad to see that more and more pub- 
lishers are swinging over to this modern 
method of circulation analysis. 


Plant counts will some day be required from 
all industrial publishers. Many progressive 
media buyers request them now. Without this 
information the advertiser is “flying blind” 
because he has no means of checking the 
number of worthwhile units covered (or 
missed) by a business magazine. 


When you’re using a PENTON publication 
you know how many worthwhile units are 
reached. Coverage reported on the S.I.C. basis 
enables you to measure it in relation to the 
total number of units. You can evaluate the 
proportion of the market buying power you 
are reaching, because information on size or 
type of establishments is also reported. 


The ability to buy coverage in this modern 
way is just one of the extra values you get 
when it’s a PENTON publication. 


*All manufacturers use this system in reporting to the U. S. 
Bureau of the Census. 


the PEN TON 


Publishing 


PENTON BUILDING * CLEVELAND 13, OHIO 


... Out there is 
about the way 


PENTON 


uses them 


Company 





Ramjet Tests Require 
Automatic Recording of Data 


AUTOMATIC recording of per- 
formance data is a “must” in 
equipment tests involving short 
periods of time but extensive prep- 
aration. Ramjet testing facilities 
of Curtiss-Wright Corp. exempli- 
fy this need for automatic record- 
ing. In simulating high speeds 
and altitudes needed for ramjet 
testing, a series of steam ejectors 
are used to exhaust a large test 
chamber. An idea of the size of 
the operation is revealed by the 
rate of steam flow—2.1 million 
pounds per hour for high air flows. 
In blow-down operations where 
maximum air flows are obtained, 
test duration is in the order of 
60 seconds. Control equipment 
for air flows, steam and cooling 
system provide for  presetting 
command signals for this type of 
test. 

Because of the need for obtain- 
ing the greatest number of ob- 
servations possible during the 
short testing cycle of a ramjet, a 


a 


pea 
TESTING of ramjet engines occurs in 
large tonk 14 feet in diameter and 
98 feet long. Water jacketed to 
silence noise and insulate 3500F com- 
bustion temperature, the test chamber 
is mounted on oil springs anchored 
to concrete footing. 


Oo 


Today’s events and developments in the field of automction 


CONTROL panel for new Curtiss-Wright Corp. ramjet laboratory contains many 


automatic recording devices becouse of the peculiarity of tests conducted. 


Certain 


tests simulating high speeds at high altitudes take place in a matter of seconds. 
Performance data is automatically collected by recording instruments, directly on 
punched cards, by moticn pictures; verbal orders and observations are preserved 


by magnetic tape recorders. 


great deal of the instrumentation 
is automatic and of the single- 
channel variety. One battery of 
recorders, for example, reads a 
total of 40 different temperatures 
within 20 seconds. Their record- 
ings come both in written form 
and as punched cards that can be 
run directly into digital computers 
for data reduction. The method 
of punching cards directly is a 
Curtiss-Wright development. An- 
other group of recorders takes ap- 
proximately 30 different pressures 
in two seconds. Fuel flow records, 
similarly, are available both in 
printed and punched form. A run 
of cards yields a log sheet of the 
test and a comprehensive calcula- 
tion of performance data that 
would take hundreds of man hours 
to make by ordinary methods. 

An automatic camera pictures 
120 separate pressure readings at 


a single exposure and returns a 
separate reading each time the 
shutter opens. Electronic gages 
measure the thrust developed by 
any engine or burner rig. Tape 
recorders have been installed to 
preserve all verbal orders and ob- 
servations. 


Sorter Aids File Clerks 


HIGH speed electronic media sort- 
er that operates from a standard 
typewriter keyboard and is ca- 
pable of handling original forms 
in various weights and sizes is dis- 
tributed by Underwood Corp. Un- 
like conventional punched card 
sorting equipment, the new ma- 
chine sorts directly such origina! 
media as sales checks, bank 
checks, tax bills and job tickets. 

The operator simply glances at 


AUTOMATION—October 1955 





top copy of a pile of docu- 

ts to determine the alphabet- 

1 numerical classification. As 

the proper typewriter keys are de- 

;sed the-media are whisked to 

the appropriate bins. Less than a 

third of a second is required for 

the complete cycle. Electronic 

controls select the proper letter or 

number bins automatically, stack- 

ing the original forms in neat piles 

ready for any subsequent routine 
operation. 


CHAIRMAN of the board of di- 
rectors of Ampex Corp., Alexander 
M. Poniatoff, has announced that 
Robert Sackman, manager of the 


instrumentation division, has been 
elected an officer of the company. 
Sackman’s division develops, engi- 
neers and markets magnetic re- 
cording equipment for such diverse 
uses as scientific data recording, 
missile test instrumentation and 
industrial and business data stor- 
age. Prior to assuming his new 
duties, Sackman was manager of 
Ampex’s Washington, D. C., dis- 
trict office. He joined Ampex in 
1953, after serving as the chief of 
a government research and devel- 
opment group with the Depart- 
ment of Defense. 


New Variab/e Speed 
AC Motor to be Introduced 


NEW type of variable speed ac 
motor will be manufactured and 
made available in the United States 
by Bogue Electric Mfg. Co. it has 
been announced by E. P. Schin- 
man, president. ‘Predecessors of 
the Bogue N-S variable speed ac 
motor had been experimented with 
in Europe before World War II,” 
Mr. Schinman said. “It was fur- 
ther refined in England by the well 
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Lever Operated 
3-position 4-way 
Hydraulic Valve 


Double Pilot 

Cylinder Operated 
3-position 4-way 
Hydraulic Valve 


| Hand and Pilot-operated Types for 
Water or Hydraulic Oils to 5000 psi. 


® Quick-As-Wink Hydraulic Control Valves meet the most 
exacting requirements. These valves are fully balanced in any position. 
Patented design includes hydraulically balanced U-packers. Packers 
are floated while crossing the valving ports, thus assuring long life, 
and expanded by internal valve pressure to provide a tight seal. 
Maintenance is extremely low and usually can be done quickly in 
the field, avoiding the delay of returning valves to the factory for 
servicing, or the need of maintaining large standby inventories. For 
long, dependable, trouble-free service, specify Quick-As-Wink Hy- 
draulic Valves. Write for Bulletin No. 531 and the fully descriptive 
Data Sheets. They give complete details. Write today! 


CAM OPERATED SINGLE PLUNGER DOUBLE SOLENOID “O-TYPE” VALVE 
VALVE %"' to %"’ sizes. Operated by 
rotating com or land on reciprocating 
device. 


Quick-As-Wink 


AIR AND HYDRAULIC 


Control Valves 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
| Mfd. by C. B. HUNT & SON, INC., 2078 East Pershing St., Salem, Ohio 


for pressures up to 125 psi. Widely used as 
pilot vaives and for operating air cylinders. 
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known firm of Laurence, Scott & 
Electromotors, Ltd., under whose 
license Bogue is now producing its 
motor. Now for the first time in 
this country, these motors are 
available to meet the need for ad- 
justable speed ac motors for driv- 
ing machine tools; textile, paper, 
glass, cable and wire making ma- 
chinery; printing machinery, rub- 
ber and plastics processing ma- 
chines, rolling mills and extrusion 
machines, elevators and conveyors, 
fans and blowers, centrifugal and 
reciprocating pumps, compressors, 
and thousands of similar applica- 
tions. 


COMPLETION of Mathews Con- 
veyer Co.’s recent expansion plan 
coincides with the company’s 50th 
anniversary in the mechanized 
handling field. The company en- 







New Basic Transfer Unit 
Provides For Machine Assembly 


DESIGNED for automatic machine 
assembly of component parts and 
for all types of sequential machin- 
ing or processing operations, a 
series of new straight line trans- 
fer machines has been created and 
developed by the firm of George 
H. Kendall Consulting Mechanical 
Engineers. 

To handle the engineering of the 
new machine tools, a new organ- 
ization, Kenhos Corp., has been 
formed by G. H. Kendall Sr., Jerry 
A. Host and G. H. Kendall, dr. 
An exclusive license to manufac- 
ture and sell the complete line of 
Kenhos products has been granted 
to Kar! Liberknecht Inc., manufac- 
turers of automatic 32-station 
straight-line hosiery machines. 

The new transfer machine is be- 
ing offered with a variety of work 
nest sizes ranging from 6 inches 
to 26 inches in width and in spe- 
cial sizes for instrument chassis 
work or for other special types of 
work. Containing no moving parts 
other than a hydraulic transfer 
mechanism, the unit is available in 
standard 8 and 12-foot sections 

designed with an end construc- 


12 


meet manufacturing requirements 


gineers and manufactures power, 
gravity and special conveying ma- 
chinery for every type of industry. 
Odd H. McCleary, vice president 
and general manager of the Ell- 
wood plant, stated that the new 
facilities recently added had be- 
come necessary if the company 
were to meet the tremendous de- 
mand for conveying equipment. Be- 
gun 18 months ago, the million 
dollar expansion program has re- 
sulted in an increase of 30 per 
cent in manufacturing area. 


TV Broadcasting Automated 


COMPLETE automation of a tele- 
vision station film and slide pro- 
gramming equipment has been 
demonstrated by the General Elec- 
tric Co. Once the system is set 
into operation, supervision of the 
equipment is not necessary. All 
station breaks, commercials and 
programs are handled automatic- 















































ally. Key to the new syste: 
inaudible tone signals record 
magnetic tape. The introdu: ion 
of the automation system wa: 
used by GE to demonstrat: 
color film and slide equipmen 
TV stations. In the system. the 
color film equipment is turn: 
before the tape playback unit. A; 
the appropriate time during ‘he 
color sound film an inaudible tone 
signal causes the film to stop and 
a second tone activates the film 
center’s slide mechanism, put! ig 
a stationary color picture on ‘he 
TV screen. At the same time, an 
announcer’s voice, on the same 
tape as the tone signals and keyed 
to the second tone, is broadcast. 
Additional tones cause other slides 
to appear at the proper times dur- 
ing the announcer’s talk. At the 
end of the announcer’s speech, a 
tone signal from the tape causes 
a new film to start running 
through the projector automati- 
cally. 






ENGINEERING offices of Kenhos Corp. where application problems involving new _ 


straight-line transfer mochine are worked out. 


Drawing shows cne of new units 


with various tooling attachments for automatic assembly of five parts of flashlight 
head. Basic transfer unit con also be used in operations requiring sequence ma- 
chining or for process operations, such as drying, soldering and welding. 


tion that permits joining several 
units into a straight, L, U, or 
O shape production line. Individual 
work stations are provided with 
standard plug-in electrical and 
pneumatic circuit connections for 
easy attachment of necessary ac- 
cessory tooling. The tooling at- 
tachments may be mounted on the 
top, side or underdeck for a com- 
plete freedom of placement to 








at all work stations and individual 
nests; automatic electrical se- 
quencing and interlock control of 
attachments is provided. Simple 
design provides clearance from the 
tooling side for easy access to all 
tooling attachments for mainte- 
mance and changeover purposes. 
Kenhos Corp. offers the transfer 
machine complete less tooling or 
complete with all tooling and ac- 
ceptance run tested. 
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COMBINATION cf 80-per cent steel 
and 20-per cent plastic can be han- 
died as eosy as modeling clay—but 
two hours after the addition of a 
specio!l hardening agent, the mixture 
becomes a rigid, tough, strong, steel- 
like mass without application of heat 
or pressure. Developed originally by 
Chemical Deve'opment C:rp. for use 
by the metalworking industry for mak- 
ing tools, jigs, fixtures, and molds, it 
can also be used for mak'ng forming 
or stamping dies for metal, filling large 
or small holes in castings, bonding steel 
to itself cr to other meta'’s, etc. A 
holding fixture, for example which 
would normally toke 12 hours to make 
of steel can now be made in 15 work- 
ing minutes. A stamping die that 
would normally cost $250 can now be 
made in 30 minutes ot a cost cf less 


than $50.00. 


Continuous Photo Processing 


REDUCED SIZE negative copies 
of drawings, prints or other ob- 
jects are photographed automat- 
ically with equipment produced by 
Peerless Photo Products Inc. Work 
to be photographed is carried 
through the camera on a continu- 
ously moving conveyor. It passes 
through an exposure area where 
it is illuminated by a battery of 
six fluorescent tubes; a transverse 
slot allows a “line” of light re- 
flected from the image to pass up- 
vard and through the optical 
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fractional HP Vari-Speed 
MOTODRIVE 


compact, attractive design 


Within streamlined, metallic blue housing is 
REEVES’ “weatherized”’ motor, time-tested 
speed changing mechanism, and heat-treated 
helical gear speed reducer. Maximum space 
for vertical model only 16%" x 214%" x 11%". 
Other models equally compact. 


simple, accurate operation 


14-turn handwheel on Speedial indicator gives 
you stepless, accurate speeds from 3 to 4660 
rpm’s—within a 2:1 to 10:1 speed range. Elec- 
tric remote or automatic controls also avail- 


able. 


45° f~ ue / ~ Horizontal 
Model ¢ ° jt 4 Model 


Pa. - 


versatile application 


Select your exact needs from 112 assemblies: 
V4, ¥2 or % hp. units; horizontal left or right, 
vertical, or 45° left or right models; horizontal 
or vertical down output shaft. 


Write Dept. AN19-M543 for complete bulletin. 


REEVES PULLEY COMPANY «+ Columbus, Indiana 
Division of RELIANCE Electric and Engineering Co. 
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system. The latter consists of a 
series of mirrors and a single lens 
which reduces the size of the 
image as desired. The reduced- 
size image then passes through 
another slot into the copying sec- 
tion where it strikes the photo- 
sensitive material. 

As the drawing being copied 
enters the exposure area, it trips 
a limit switch which sets the pho- 
tosensitive material in motion. It 
moves in perfect synchronization 
with the object on the conveyor. 
When the entire drawing has 
passed through the exposure area, 
the motion of the photosensitive 
material is stopped until another 
original is fed into the camera. 
The camera accommodates orig- 
inals of any length and up to 42 
inches wide. Photocopies can be 
developed easily in normal office 
light with the Neoflow Processer. 
This is a light-tight, 4-tank de- 
veloping unit combined with a 
dryer in one package. Material is 
run through a series of four stain- 
less steel tanks, containing devel- 
oping, quick-stop, fixing and wash- 
ing solutions. It then is directed 
onto the dryer. After drying, the 
copies can be immediately trimmed 
to size. If desired, they can be 
left as a continuous strip and 
wound on a spool for storage. 


Ultrasonics Consulting Service 


CONSULTING service in all 
phases of ultrasonics for indus- 
trial and scientific programs of 
any scope has been inaugurated 


IN USING the turning rolls developed by Pandjiris Weldment Co., the Bethlehem 
Pacific Coast Steel Corp. found that the rubber tired rolls supported a 90 ton 
cement kiln with ease and absorbed ony slight irregularities during fabrication. 
The quality of the inside and outside butt welds can be attributed to the smooth 
and precise controls of the variable speed drive of the rclls, simplifying the calibro- 


tion between the electrode burn-off rate and cylinder speed of travel. 


Pandjiris 


manufactures a complete line of turning rcils, welding positioners, and special 


production welding equipment. 


by Vibro-Ceramics Corp., an af- 
filiate of Gulton Industries, Inc. 
The new service is planned to 
meet the widespread needs of 
many industrial firms and tech- 
nical researchers who wish to 
utilize the latest advances in ul- 
trasonics, but who lack the spe- 
cialized talents and equipment 
needed. 

A staff of theoretical physicists 
and engineers headed by Dr. Paul 
Oncley has been assigned the re- 
sponsibility for analyzing prob- 
lems, procedures, and programs in 
co-operation with client needs, as 
well as designing and constructing 
ultrasonic production equipment. 
The fields in which these consulta- 


DEPENDABLE source of electrical ener- 
gy for heoring aids ond other smell, 
portable, personol devices, and for 
military and industricl applications is 
prcvided by smoll bottery deve'oped 
by Elgin National Wotch Co. The 
present cell, made for on electronic 
wrist wotch now under development, 
is so small it occupies atout the vol- 
ume of a penny, yet pectks enough 
energy to operote specialized minia- 
ture electronic devices at virtuolly con- 
stent 1.15 volts fcr two yeors. The 
cell can be made almost ony size or 
shape desired, thus providing almost 
complete flexibility in the design of 
devices using miniature batteries. 


tion services are provided include 
Ultrasonic processing for indus- 
try, including cleaning, emulsifica- 
tion, dispersion, agitation, drilling, 
soldering, and chemical applica- 
tions of ultrasonics; ultrasonic 
measuring and detection devices, 
including flaw detection, process 
control, fluid or gas velocity meas- 
urements, depth indicators, and 
study of materials properties; ul- 
trasonic applications in mediciné 
and biology; and plastic deforma- 
tion and fatigue in metals. 


Designed for Schools 


ELECTRONIC SUPERVISOR that 
follows preset programs and au- 
tomatically switches on or off up 
to 40 groups of remote operations 
—each on its own time schedule— 
has been demonstrated by Interna- 
tional Business Machines Corp. 
This new product will switch class- 
room and corridor lights on or off, 
sound signals denoting class sched- 
ules, recess periods, lunch, etc., 
control heating and air condition- 
ing, operate flush valves, maintain 
accurate time throughout the 
building, and perform scores of 
similar school functions. The Cen- 
tral Control System is a carrier 
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eurrent system which requires no 
special wiring from its operations 
panel to its terminal units, utiliz- 
ing commercial 60-cycle power and 
lighting circuits for the transmis- 
sion of its supervisory signals. 
These command signals or pulses 
are superimposed on the existing 
circuits and in no way interfere 
with regular electrical functions. 
All operations ar® controlled auto- 
matically on a prescheduled basis 
or manually, when desired, from a 
central point by means of the cen- 
tral operations panel which is the 
source of the system’s directions 
or commands. 


SUCCESSFUL process for electrostatic- 
ally sproy-coating vinyl plastisols on 
fabricated wire boskets, dih drainer 
racks, display racks ond other wire 
goods on a prcduction-line bos'’s has 
been announced jointly by Scientific 
Electric, designers and manufocturers 
of high frequency and high voltage 
equipment, and United Chromium Div. 
of Metal & Thermit Corp., metal finish- 
ing specialists. Electrostotic spraying 
of plastisol is more then twice as fast 
as conventional dip-c<oting, completely 
eliminates plastisol wastage due to 
“running”, reduces the  interm t'ent 
handling ordinarily required in dip- 
coating, and p-oduces a superior coct- 
ing in terms of uniformity and oppear- 
ance to that obtained by dip methods. 
The entire operation is c-nveyorized; 
the actual spraying is automatic. 


Small In Size 
Big In Performance 


SILICON power diode that con- 
verts an equal amount of power 
as an 850-watt selenium rectifier 
is almost as small as one of the 
mounting nuts on the larger unit. 
Converting 5 to 15 amperes of ac 
to de at temperatures as high as 
3T1F causes very rapid aging of 
selenium rectifiers, even when de- 
rated. The new silicon diode de- 
veloped by Raytheon Mfg. Co. per- 
forms under these conditions with- 
cut aging and at efficiency levels 
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push rod 




















“Part per Second” 


...automaticaltly 
with Hartford Drill Units* 





Economy Engineering Co., Willoughby, 
Ohio employs two Hartford Drill Units 
on their standard hopper fed double 


end machines to taper ream 60 valve 


tubes per minute to close 


tolerances. 


Use of Hartford Drill Units by this well 


known machine builder is typical of the 


*Formerly produced under the trademark 


“Delta-Milwaukee” by the Rockwell Mfg. Company 
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| Name 
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; Street 


MACHINE TOOL DIVISION 

THE HARTFORD SPECIAL MACHINERY CO 
285 Homestead Avenue, Hartford 12, Cons. 

[ ] Have Field Engineer call 

[j Send Application Data Sheet and descriptive Bulletin 


Company 


way in which Hartford Standardized 
Components can bring the benefit f 
low cost automation to every mar 

facturer. The Economy machine car 


produce not only automotive push rod 

but can perform practically any double 
end machining operation on rods and 
. fac ng... thread 


tubes...reaming. 


ing... tapping... centering... drillir 


. chamfering . . 


tool requirement is available 


depth. Take a tip from the Economy 


story, investigate Hartford component 


F-504-10 


Zone State 


. pointing, etc. Any 
with 
Hartford Air-Hydraulic Drill Units. Dial 
them all — rate of feed — distance of 
rapid traverse — spindle speed — final 


















We 
gave 
them 

a 


mountain 
in 
a 


molehill 


Ever try to remove dried cement 
with a steel brush? This Peerless 
Electric motor has a job that's just 
as tough. It drives a floor grinding 
machine that polishes stone and 
cement floors. Our engineers 
worked with the OEM's engineers 
to give it more than its rated horse- 
power, overload capacity, and the 
ability to overcome tremendous 
breakdown torque created by grind- 
ing wheels flying over rough con- 
crete and stone. The new Peerless 
motor does the job to perfection. 

Let's put our heads together and 
solve your motor problem. 


greater than 96 per cent of 
retical values. Five 26-volt ; 
um cells in series are requir 
withstand the 125-volt rms 
diode rating. 

The extremely high ope: 
efficiency of the silicon 
permits reduced power supp! 
pacity, lower voltage drop 
heat dissipation from the 
fiers. In terms of aircraft ; 
cation, these features mean a 
ing in all important weight 
commercial applications, the 
con diodes greatly reduce pac 
size and introduce operational 
savings in reduced power n- 
sumption and indefinite life. In 
multidiode bridge and star config- 
urations, the silicon diode recti- 
fier units are being applied to d 
motor supplies, battery chargers 
magnetic amplifier servos, and a 
wide variety of low and medium 
voltage electronic B-plus supplies 
New types of applications are be- 
ing encountered in_ increasing 
numbers, indicating broad new 
fields which can take advantage of 
the silicon diode properties. 


Records Only During Flow 


NEW sstart-stop mechanism that 
drives recorder charts only during 
periods of actual flow has been 
announced by The Foxboro Co 
The device permits accurate re- 
cording of intermittent flows on 
gas lift and other production field 
operations. 

In addition to a mechanical 
chart drive, only two components 
are required for start-stop opera- 
tion—a bellows type actuator 
which is linked to a spring mech- 
anism. The bellows, operated by 
a pneumatic signal (either 0 or 20 
psi).from the gas flow intermitter, 
drives the spring which, through 
linkage, trips the chart drive op- 
erating lever to the start or the 


ELECTRIC MOTOR DIVISION 


THE PEERLESS ELECTRIC COMPANY 


FANS . BLOWERS . MOTORS - ELECTRONIC EQUIPMENT 
1512 W. MARKET ST. WARREN, OHIO 


re 


stop position. If an intermitter is 
not available, the bellows is trig- 
gered by the recording pen so that 
the drive starts when the pen 
leaves zero flow, stops when the 
pen returns to zero. With the 
chart stopped between flows, fhe 
record of each period of flow ad- 
joins the previous, making it pos- 
sible to compute gas consumption 
accurately. 
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INTEGRATED handling system at the Abner Wolf warehouse in Detroit utilizes among 
other tractors and trucks, the Banty produced by the Mercury Mfg. Co. Time 
saving innovations in the system are the radio controlled doors leoding from truck 
dak to storage area. Unit on tractor transmits on three specific frequencies, one 
for each of three main doors, over distances up to 25 feet. Tractor operator does 
not have to stop or even await opening or closing of warehouse door when moving 


stock in or out of the warehouse. 


Program Control Anticipated 
In Extrusion Press Design 


SCOPE of extruded product appli- 
cation is being immensely broad- 
ened by the new design potentiali- 
ties inherent in the several mam- 
moth extrusion presses now being 
built for the Air Force as part of 
its heavy press program. One of 
these presses, a machine of 12,- 
000-ton capacity, is currently be- 
ing designed and built by the 
Lombard Corp. The machine is 
designed to use aluminum billets 
with a maximum diameter of 32 
inches and a maximum length of 
70 inches and will extrude bars or 
sections of any size which can be 
circumscribed by a circle 32 inches 
in diameter. 

Although intended primarily for 
use in extruding aluminum sec- 
tions, the Lombard Press will, un- 
doubtedly, eventually be used for 
extrusion of many different met- 
als, both ferrous and nonferrous. 
Consequently, the design of the 
machine embodies many features 
which will make it adaptable to 
future production requirements. 
One of these features is the ar- 
rangement by which various ton- 
nages can be used. There are 
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three basic components which es- 
tablish the extrusion tonnage: (1) 
The main cylinder, (2) the two 
lateral cylinders, and (3) the 
piercer cylinder. By using one or 
a combination of these cylinders, 
capacity can be varied from 4500 
tons to 12,000 tons. 

The size and speed of the press 
introduced a problem of control. 
The pressure medium is water 
with a percentage of soluble oil. 
The demand of the press required 
that the flow of a large volume of 
the hydraulic fluid be controlled 
and, where manually controlled, 
be done with only reasonable ef- 
fort on the part of the operator. 
Lombard engineers designed a 
series of valves which incorporate 
a balancing feature that substan- 
tially reduces the amount of man- 
ual effort required for operation. 
To further improve press perform- 
ance by including a system to per- 
mit program controlling, the: valves 
were designed to include a motor 
operator drive with servo Selsyn 
remote control system. This in- 
novation makes possible the intro- 
duction of any number of required 
electrical interlocks and a system 
of automatic or semiautomatic 
program controlling. Some idea 
of the size of the valves can be 


aida Tay 


CONTROLLING 
COUNTERS with 


Automatic Reset 


FOR REVOLUTION, STROKE 
AND ELECTRIC COUNTING 


THESE predetermining counters 
with instantaneous reset will auto- 
matically recycle a variety of single 
and multi-stage switch functions. 
Recycling operates without time 
lag at speeds to 5,000 rpm. The 
switching pattern repeats auto- 
matically as long as desired. The 
control circuit is an integral part 
of the equipment. 


cYCLO- 
MONITORS 


Used to control 
one or two switch- 
ing events within a 
preset count-cycle. 
Replace unwieldy change gears, cam 
systems, timing chains, etc.—provide 
quick and completely flexible adjust- 
ment for changing requirements. Ad- 
justment in one-count increments ex- 
tends over a wide range of numbers. 
Available in a variety of models— 
write for General Catalog of Cyclo- 
Monitors. 








c oes i 

PROGRAMONITORS 
Same cycle range as Cyclo-Monitors, 
but also permit ANY NUMBER of 
intermediate switching events. Com- 
plex switching patterns of any count- 
able sequence can be programmed and 
automatically repeated. Momentary or 
dwell switching— continuous or inter- 
mittent operation. Built-in control cir- 


cuit can be opened or closed at any 
numbers. Write for Bulletin 505. 


COUNTER 4x0 CONTROL 


5233 W. Electric Ave. 
MILWAUKEE 14, WIS. 























































Standard 12 stop In- 
termittor with speci- 
ally jig-bored 36” dial. 


HIGH SPEED INDEX TABLES FOR 
LARGE VOLUME PRODUCTION 
Up to 30,000 Pieces per Hour with 


ERGUSON INTERMITTOR! 


Standard 6 stop Intermittor with 
12” dial and optional tool mount- 
ing brackets. 


OVER 150 STANDARD 
MODELS TO CHOOSE FROM: 


NO. OF STATIONS 

4, 6, 8, 12, 16, 24, 36 
DIAL SIZE 

12”, 18”, 24”, 30”, 36”, 48 
INDEXING TIME 

Ya, Va, Ya, % of cycle 


COMPLETE CATALOG 


Every engineer should have a 
copy of Catalog No. 300 which 
gives load ratings and all di- 
mensions of more than 150 
standard Intermittors. Send for 
your file copy today... 
no obligation. 


The new standard Ferguson Intermittor is a 
must for operations such as machining, 
joining, forming, staking, piercing, assem- 
bling, testing and inspection that require 
a combination of high speeds, long dwell 
or work time, and smooth indexing. 


There is a standard Intermittor for almost 
every application, offering a choice of 
stops, dial size, degree of movement; and 
a table for either extreme precision or high 
torque usage. Seldom do you have so much 
selection in a line of standard production 
machinery... with all of the benefits of 
standardization PLUS many of the advan- 
tages of custom designs! The Intermittor 
operates at speeds far greater than those 
possible with other types of index tables. 
The special acceleration characteristics of 
the FERGUSON ROLLER GEAR DRIVE 
insure smooth starting and stopping with 
little shock and vibration, at speeds up to 
500 indexes per minute. 


Save design time, simplify tooling, im- 
prove product quality and cut main- 
tenance costs to rock bottom with the 
new Ferguson Intermittor...the “‘Pack- 
aged” precision index table for high 
speed production. 


WRITE FOR CATALOG NO. 300 


FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR DIVISION, DEPT. Al-10 P. O. BOX 5841, ST. LOUIS 21, MO. 


gained from the fact that a on. 
point in the system, the engi cers 
were forced to valve a fi 
9600 gpm at 4500 psi. 


of 


SPECIAL method of packaging 1-wat! 
1 watt, and 2 watt fixed resistors 
offered by the Allen-Bradley Co. fc 
chassis automatic assembly lines. Th: 
resistors are attached to the adhesiv: 
surface of a pressure sensitive tape 
which adheres only to the body of 
the resistor—not to the leads. The 
reel, which is expendable, consists of 
a pair of octagonal, corrugated board 
ends with metal bearings for use with 
9/16-inch mandrels, 


NEW division to be known as the 
Giannini Datex Division has been 
formed by G. M. Giannini & Co., 
Inc. The division will manufac- 
ture digital data handling systems 
and will be expanded to include 
equipment for automatic control 
and data recording for industrial 
processes. Carl P. Spaulding has 
been elected Vice President of the 
parent company and has been 
named General Manager of the new 
Datex Division. Prior to joining 
the company three years ago, 
Spaulding was a staff member of 
M.LT.’s Radiation Laboratory and 
Project Engineer with Consolidated 
Engineering Corp. 


Intraplant Dial-Phone 
AUTOMATIC  dial-phone 


system 
for rapid, economical intercom- 
munication in business offices, in- 
dustrial plants, and institutions 
was announced by J. F. O’Brien, 
manager, theatre and industrial 
equipment marketing, engineering 
products division, Radio Corp. of 
America. Known as “Auto-Dial,” 
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the system is built around an auto- 
matic, unattended central switch- 
poard through which each tele- 
phone in the intercommunication 
network can be dialed directly. To 
meet a range of budget and net- 
work rquirements, the switchboard 
is available in various capacities— 
for 10 lines, 25 lines, 50 up to 1000 
lines. The intercom system’s tele- 
phones Or handsets compare in 
size and appearance with conven- 
tional telephone equipment and fea- 
ture governor-type numeral dials 
which can be speed adjusted. 


MANAGER of recently established 
New Products Div. of Clark Con- 
troller Co. is Ben H. Carlisle. The 





new division includes two depart- 
ments: A development depart- 
ment, responsible for initiating and 
developing new products, and a 
product adaptation department, 
responsible for readying develop- 
ment department projects for pro- 
duction and sale. Carlisle, a gradu- 
ate of Duke University was for- 
merly in the applied engineering 
department of the Clark Controller 
Co. before assuming his new re- 
sponsibilities. 


Industrial Park Development 


PLANS for the development of an 
unique $10 million industrial park 
site, particularly suited to the 
needs of the instrumentation in- 
dustry, have been announced by 
E. L. Baker, the developer, and the 
Industrial Department of the Fort 
Worth, Texas, Chamber of Com- 
merce, 

The park will offer to industry a 
combination of out-of-city comforts 
and attractiveness and in-city con- 
veniences for employees and in- 
iustrial operations. It will be built 
vith the premise that an industrial 
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WHEN TO 
SPECIFY 
A 
FERGUSON 

DRIVE 


IN YOUR NEW PRODUCTION MACHINERY 


WHEN INDEXING SPEEDS 
LIMIT YOUR PRODUCTION... 


OR YOU NEED PRECISION OF 
001” WITHOUT AUXILIARY 
LOCKING DEVICES... 


OR IF MAINTENANCE “DOWN 
TIME” IS A MAJOR PROBLEM... 


OR IF YOU REQUIRE SMOOTH 
STARTING AND STOPPING... 


There's No Place in Automation for 
Obsolete Indexing Devices 


Modern production methods require speeds and precision impossible to 
obtain with geneva drives and other obsolete indexing devices. The Fergu- 
son Roller Gear Drive makes it possible to increase production speeds as 
much as 100%, while improving product quality and reducing maintenance 
costs! The Ferguson Drive, the greatest development in indexing in the 
last thirty years, attains indexing speeds up to 1,000 per minute in some 
applications without undue shock or vibration to the Drive or machine. 
If you have machinery utilizing dial feeds, roll feeds, carrier chains and 
other types of intermittent feeding methods, investigate the Ferguson 
Drive and discover what it can do for you. 


NOW IN STOCK! 


CUT WEEKS OFF 
DELIVERY TIME! 


FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR DIVISION 
P. O. BOX 5841 ST. LOUIS 21, MO. 


EE ‘ 
The more widely used Fergu- | FERGUSON MACHINE & TOOL CO., INC. | 
son Drives may now be Roller Gear Division Dept. A-10 | 
ordered from stock with weeks P. O. Box 5841 St. Lowis 21, Me. | 
cut off delivery time and prices Send free copy of bulletin 105a and data on stock and standard { 
reduced as much as 25%. Ferguson Drives for high speed precision indexing of pro- 
Send in the attached coupon duction machinery. | 
or write for Bulletin 105a to | 
et full information, includin 
toad ratings, dimensions aa NAMB TITLE 
data on selecting a Drive. Find | 
out how inexpensive it is to COMPANY. i | 
modernize your production | 
machinery, increase produc- | 
tion and lower operating costs. a 

{| ary STATE | 
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DataReader 
Model. 546 


A transport unit for high speed 
searching, reading and recording 
of data on magnetic tape. 


Applications 


Include: 


High-Speed 
eT 


Data 


a ett 


PUT hls 


Oia), 


MT TT] 


PERFORMANCE: 


RAPID START—STOP—REVERSE— from 
stop to full speed in 6 milliseconds. 
HIGH TAPE SPEED— optional single 
speed of 30, 40, 50, 60 or 75 in/sec. 
TWO-DIRECTION SEARCH —either di- 
rection, automatically at full speed. 
REMOTE OPERATION — forward, re- 
verse, stop, rewind and selection of 
reading and writing. 

VACUUM COLUMN TAPE CONTROL— 
provides strain-free tape feed over 
entire length of tape. 

END-OF-TAPE SENSING—stops auto- 
matically at either end of tape. 
RAPID REWIND—2400 ft. of %” or 
%4” tape in 3 minutes. 


FOR FURTHER INFORMATION WRITE 
ElectroData Corporation 
Component Sales Division 
460 No. Sierra Madre Villa 
Pasadena 15, Calif. 


ElectroData 


An Affiliate of 
CONSOLIDATED ENGINEERING CORPORATION 
OF PASADENA, CALIFORNIA 
ElectroData Corporation maintains a nation- 
wide sales and service organization. 











area can be attractive and an as- 
set to the appearance of a com- 
munity. The area will be devel- 
oped on a lease basis, in line with 
present industry preferences, so 
that no capital investment will be 
required by the industrial users. 
The sites and the buildings to be 
erected upon them will be avail- 
able under long-term leases with 
options to buy. The developers will 
build on each site to specifications 
of the lessee. Service railway 
tracks will be available to serve 
each industry individually and the 
lead and service tracks will be so 
located that each site will be served 
from the rear, keeping the front 
open to maintain the parklike ap- 
pearance. 


SERIES of new torque-control'ed, port 
able power screwdrivers and nutrunners 
for efficient, high-production-rcte ap; 
cations has been developed by the 
cago Pneumatic Tool Co. The tools 
feature a new type of magnetic clutch 
which gives precise control of faster 
tightness and a new type of acou 
baffle which lowers operating noise 
Thirteen models, including both reve 
ible and nonrevers.ble types, handle 
the range of sizes most commonly er 
countered on production lines. 


MEETINGS AND EVENTS 


Oct. 20-22— 

Institute of Management Sci- 
ences. Annual national meeting 
will cover use of data handling 
and computing equipment as tools 
of management. To be held Park 
Sheraton Hotel, New York. Addi- 
tional information may be obtained 
from A. N. Seares, Remington 
Rand, 315 Fourth Ave., New York 
10, N. Y. 


Oct. 23-29— 

Instrument Society of America. 
Symposium of Philadelphia Section 
devoted to electronic and pneu- 
matic automatic control loops. To 
be held Penn Sherwood Hotel, 
Philadelphia. Additional informa- 
tion may be obtained from R. F. 
Hisele, 4907 Stenton Ave., Phila- 
delphia 44, Pa. 


Oct. 24-26— 

American Standards Association. 
Sponsored by ASA and National 
Bureau of Standards. Thirty- 
seventh annual meeting to be held 
in conjunction with Sixth National 
Conference on Standards to be 
held Sheraton-Park Hotel, Wash- 
ington, D. C. Additional informa- 
tion may be obtained from society 
headquarters, 70 East 45th St., 
New York 17, N. Y. 


Oct. 27-238— 
National Conference on Indus- 
trial Hydraulics. Sponsored by II- 


lino's Institute of Technology, and 
Armour Research Foundation. To 
be held LaSalle Hotel, Chicago. 
Additional information may be 
obtained from C. A. Arents, II- 
linois Institute of Technology, 
Technology Center, Chicago 16, 
Ill. 


Nov. 7-9— 

Eastern Joint Computer Con- 
ference and Exhibition. Sponsored 
by American Institute of Electrical 
Engineers, Institute of Radio En- 
gineers, and Association for Com- 
puting Machinery. To be held Ho- 
tel Statler, Boston. Additional in- 
formation may be obtained from 
Arrangements Committee, Box 223. 
Boston 1, Mass. 


Nov. 13-18— 

American Society of Mechan‘cal 
Engineers. Diamond Jubilee’ An- 
nual Meeting to be held Congress, 
Conrad Hilton and Sheraton-Black- 
stone Hotels, Chicago, Ill. Addi- 
tional information may be obtained 
from T. A. Marshall Jr., 29 West 
39th St., New York 18, N. Y. 


Nov. 14-18— 

American Society of Mechanical 
Engineers. Exposit'on of power 
and mechanical engineering in con- 
junction with 75th anniversary 
meeting. To be held Chicago Col- 
iseum, Chicago. Additional infor- 
mation may be obtained from In- 
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ternational Exposition Co., 4&0 
Lexington Ave., New York 17, 
N. Y 


Nov. 28-Dec. 1— 

Air Conditioning & Refrigera- 
tion Institute. Ninth Air Condi- 
tioning & Refrigeration exposition 
to be held concurrently with na- 
tional conventions of five inter- 
ested societies and associations in- 
cluding the American Society of 
Refrigerating Engineers. Show to 
be held in Auditorium, Atlantic 
City, N. J. Additional information 
may be obtained from Institute 
headquarters 1346 Connecticut 
Ave., N.W., Washington, D. C. 


Dec. 5-9— 

Twenty-fifth Exposition of 
Chemical Industries. To be held 
Commercial Museum and Conven- 
tion Hall, Philadelphia. Additional 
information may be obtained from 
International Exposition Co., 480 
Lexington Ave., New York 17, 
N. Y. 


Dec. 10-16— 

International Atomic Exposition. 
To be held Public Auditorium, 
Cleveland, Ohio. Additional in- 
formation may be obtained from 
International Atomic Exposition, 
931 Book Bldg., Detroit 26, Mich. 


Dec. 12-16— 

Engineers Joint Council. Co- 
ordinating activities of 29 business 
and technical societies in co-spon- 
soring of Nuclear Engineering and 
Science Congress. To be held 
Public Auditorium, Cleveland, 
Ohio. Additional information may 
be obtained from Engineers Joint 
Council, 29 West 39th St., New 
York 18, N. Y. 
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“Him and his automation!” 


AUTOMATION—October 1955 


FOR COMPLETE 


INDUSTRY 


y ON BUSCHMAN 
CONVEYORS 


Across industry . .. in plants of all types. . 
BUSCHMAN conveyors are setting new rec- 
ords for materials handling economy and ef- 
ficiency. Engineered to individual production 
needs, these conveyor systems streamline plant 
operations ... eliminate bottlenecks ... reduce 
manual handling to absolute minimum. 


BUSCHMAN offers a wide range of types and 
sizes to cover widely, diversified materials 
handling applications. Gravity roller and 
wheel . . . live roller . . . powered belt... 
apron... overhead cable... or special convey- 
ors can be supplied. In addition, BUSCHMAN 
engineers are prepared to survey your plant 
and to recommend the most practical, eco- 
nomical and efficient type of conveyor for 
each installation. 

Whatever your materials handling require- 
ments . . . specify BUSCHMAN for durable, 


versatile, profitable conveyor systems. 


C-1733-EWB 


FOR LESS 






WRITE TODAY Py AL id a 


® 


DETAILS. - — * 


Representatives in Principal Cities 


THE E. W. BUSCHMAN COMPANY 


CINCINNATI 32, OHIO 


4544 CLIFTON AVENUE * 









BUSCHMAN-designed switch 
and spur sections provide 
maximum versatility. 





Typical combination sys- 
tem utilizing live rollers 
and gravity wheels. 








































































QUALIMATIC is the word used at 
Plymouth Div. of Chrysler Corp. 
to describe quality control through 
automatic processes as applied at 
their new V8 engine plant in 
northeast Detroit. The techniques 
of automation applied there will 
be marked by many as highly sig- 
nificant. 

Perhaps most impressive feature 
is the final assembly line. In other 
engine assembly plants, the final 
line is a slow-speed conveyor 
which moves continuously past as- 
sembly stations. At Plymouth’s 
new plant the final line is actually 
a transfer line which indexes 
from one station to the next. En- 
gines are positioned at each sta- 
tion within 0.005-inch, making pos- 
sible the use of nut feeding and 
running equipment. Engineers es- 
timate that about 30 per cent of 
the final assembly is currently be- 
ing done automatically by such 
equipment, and estimate that more 
than 50 per cent can ultimately be 
done in this way. 

This type of final assembly line 
is a move in the auto industry to 
watch. Engineers, plagued with 
poor quality and high labor costs 
in final assembly of cars as well 
as their components, figure that 
the next major field of automation 
application will be in the assembly 
area. This indexing transfer line 
built by Cross Co. to replace the 
assembly conveyor will undoubted- 
ly be a precedent-setting device in 
the industry. 

Also among the items of specific 
equipment that are notable are the 
engine hot-test stands. Each of 
these 72 stands carries the hot- 

test operation to new highs of au- 
tomaticity. Engines move from 
the final assembly area to the 
stands on a waist-high conveyor. 
Probes on the engine carrier lo- 


22 





NOW LARGE-SCALE ASSEMBLY 


cate an empty test stand and the 
engine is diverted into the stand 
automatically. Impact of the en- 
gine trips a limit switch starting 
a sequence timer. First the engine 
is clamped. 

Then a natural gas carburetor is 
clamped against the intake mani- 
fold orifice. Exhaust ducts, water 
and oil lines are similarly clamped. 

When the engine is ready, the 
timer trips a starter mechanism 
which cranks the engine and re- 
leases when the engine starts. 
Should the engine fail to start, a 
light goes on signaling this fact. 
Having started, an engine is run 
through a 20-minute performance 
cycle and then signals an attend- 
ant that the test is completed and 
the engine is ready for its final 
visual check for gasket leaks, etc. 
Up to this point, the entire cycle 
is performed without any human 
attendance. 

Another feature claimed to be 


\* 
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By FLOYD G. LAWRENCE  _.. 





unique in the industry is the use 
of Detecto panels developed by 
W. F. & John Barnes Co. which 
pinpoint the exact location of any 
machining troubles along the line. 

Perhaps the Plymouth engine 
plant is best summed up as “in- 
tegrated automation.” They have 
used small, fast machines that can 
be tied together into flexible au- 
tomation units. While they may 
not look as ingenious as the larg- 
er machines, neither are they as 
complex. The result, Chrysler 
spokesmen maintain, is more spec- 
tacular production and reliability. 

Chrysler spokesmen, noting that 
we must increase our production 
40 per cent in the next ten years 
if we are to improve our standard 
of living at the rate of the last 25 
years, cite automation as a major 
key in that achievement. The 


Plymouth engine plant may well 
prove to hold several keys useful 
in future automation. 





: 


New concept in engine final assembly line replaces conventional continuously 
moving conveyor with indexing transfer equipment and makes automatic nut 


feeding and running possible 
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Few Limitations 


“Besides,” he pointed out, “automation is not practical or, in 
most cases, even available to small manufacturers because of 
the tremendous capital investment required.” 


Statements to this effect have been made time and again 
by industrialists for varying reasons. The interesting fact is 
that small manufacturers themselves have thoroughly disproved 
this erroneous assumption. Automation in widely varying 
levels has been developed with great success by small manu- 
facturers. In a recent statement L. L. Colbert, president of 
Chrysler Corp., pointed out this fact. 


“At a time when we are hearing more and more about 
the automatic factory and automatic methods of producing, 
or automation as some call it, it might seem that this trend 
too would make it difficult for relatively small manufacturers 
either to enter or to stay in the automobile business. This is 
not necessarily true. Automation can be used on a small scale 
as well as on a big scale. Many of our small suppliers use 
automation. Automatic machinery for producing engines is 
in general use throughout the industry, regardless of the size 
of the company.” 


Another authority emphasizes the broad front for practical 
application. 


“There is already an opportunity for the benefits of auto- 
mation to be extended into most all kinds of business—large, 
small and medium-sized. The extent to which it can be ap- 
plied economically is determined not by the size of the business 
but rather by the volume and nature of the individual end- 
products or particular components manufactured. And the 
price tags on automatic machines go from above one million 
dollars to as low as fifteen hundred dollars.” 

With an understanding of the overall principles involved, 
successful automation on a suitable scale for any business 
can be established. With a positive approach, a progressive 
attitude, open mindedness and determination, effective results 
beyond all expectations will be the reward. 


_ 
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MODERN PRODUCT-— 


AEROSOLS 


MODERN PRODUCTION-— 


AUTOMATION 


Success smiles on those 
who draw on the experi- 
ence of all industry in 
automatic operations. 


Through this technology 
of automation, an an- 
swer can be found to 
stiffening competition— 
flexibility combined with 
reduced costs 


‘ PACKAGING, at times, is difficult to separate 

from an extended assembly operation—pack- 
aging may be considered as assembly of product 
and package. This is particularly true when pack- 
aging materials are fed into the line at various 
stations and assume the same status as product 
components. Automation encompasses this hybrid 
assembly-packaging. 

Manufacture of aerosol products at Stanley Home 
Products is such an operation. Concentrate, freon 
and various packaging elements are assembled to 
produce cartons of aerosol containers, Fig. 1. Freon 
is shipped in 10,000 gallon tank-car shipments, 
Fig. 2, from the DuPont Co. and unloaded from the 


By DON W. HARRY 


Assistant Plant Engineer 
Stanley Home Products Inc. 
Easthampton, Mass. 


tank car into two 15,000 gallon freon storage tanks. 
Weight of these tanks is recorded through Bald- 
win-Lima-Hamilton strain gages, Fig. 3. These 
devices keep a record of the freon inventory and 
usage, and are valuable aids in detecting any leaks 
which might occur in the storage system—freon is 
expensive. 


> Handling Liquids 


General practice of storing freon in one-ton cyl 
inders was discarded in favor of the 15,000 gallon 
storage tanks because of the large quantities used. 
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Fig. 1—Flow diagram of the Stanley aerosol line. Each lee a 
element is shown as it progresses from incoming raw ceilidh hee enema emi 
material to part of the completed package. This sys- f 


tem produces from 25,000 to 48,000 units per day de- 
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out of the two storage tanks without loss presented 
additional problems, however. When running a sin- 
gle mechanized production line at maximum rated 
capacity continuously for a week, more than 15,000 
gallons of freon are used. In such large quantities, 
leakage and evaporation losses can be high unless 
unusual precautions are taken in unloading, in feed- 
ing production lines, and in guarding against sys- 
tem leaks. 

Adequate precautions include a constant record 
of stored and used quantities of freon. Such 
records give a means of determining whether there 
are losses during periods when no freon is being 
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withdrawn and a means of checking the extent of 
evaporation losses in the filling operation. Weight 
is the only satisfactory measure of stored quanti- 
ties because it is not affected by pressure and tem- 
perature. Although glass sight-gages are pro- 
vided on the ends of the two cylindrical tanks, they 
give only a rough check because volumes in the 
liquid and vapor phases vary widely with the quan- 
tity in the tank and its temperature. 
Instrumentation provides for weight indications 
at three points—beside the can filling position on 
the production line, at a point between the two 
tanks, and at the tank car siding. A motor-driven 
pump at the siding is under control] of the weigh- 


Amplifier 


Fig. 2—Two weight indicators on the cor 
trol panel for motor-driven pump an 
compressor at trackside are used whe: 
emptying tank cars. These indicators show 
the quantity of freon in the two distar 
storage tanks 


ing system to the extent that it is shut down au- 
tomatically when the weight corresponding to about 
13,500 gallons of freon is in the tank. The tanks 
are never completely filled. 

From the storage tanks, the freon is pumped 
through a dehydrator furnished by the C. M. 
Kemp Co. After dehydration, it goes through a 
chiller where its temperature is dropped to —30F 
by an ammonia-type refrigeration system manu- 
factured by Arctic Engineering Corp. After chill- 
ing, the freon drops into a refrigerated storage 
receiver and then is pumped to the filling machine. 
A recirculating line assures a refrigerated supply 
of freon at all times and evens temperature varia- 


Limit switch 


Repeating 
slide wire 


Recorder 


instrument 
measuring 
bridge 


Reco 


Fig. 3—Instrumentation for gaging 15,000-gallon 
freon tanks and controlling the pump which delivers 
freon from tank cars to storage tanks. Actually 
there are two SR-4 load cells in series to weigh 
each tank and two remote weight-indicating meters, 
one near the storage tanks and one on the instru- 
ment panel at trackside. The circuit is duplicated 
for the two storage tanks 
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The filling machine pours freon into the 


tions. 
.mpty aerosol cans in four stages. 

Deodorized kerosene is received in tank car ship- 
ments and is stored in 20,000-gallon underground 


storage tanks. When making up a batch, it is 
pumped into a mixing tank where various additives 
are introduced to form the final mix, less freon. 
From the mixing tank, the solution is pumped into 
a chiller where the temperature is dropped to 4F. 
It is then filtered and pumped to the filling ma- 
chine where Jit is sealed in the second stage of this 
machine. 


> Unpackaging and Packaging 


Cans are received directly from the supplier in 
shipping cases. From the box car, cases are either 
conveyed directly onto the line or are palletized 
and sent to a storage area, depending on the par- 
ticular product being run. From the storage area, 
they are moved by Lamson conveyor to the infeed 
end of the production line, Fig. 4. Here an uncaser 
designed and built by A-B-C Packaging Machine 
Corp. automatically removes cans from cases, Fig. 
5. Flow of cases to this machine is controlled by 
two limit switches at both exit and entrance to 
prevent jamming. 

After the cans are removed, Fig. 6, cases are 
shunted on an overhead conveyor which runs to 
the case packer at the end of the production line. 
Cans continue on to a coding machine manufac- 
tured by American Marking Corp. which records 
the day, month, year and batch number on each 
can. They then proceed through a Pneumatic 
Seale Corp. cleaner which removes any carton lint 
and dust which might plug the valve when the can 
is put to use. After cleaning, the cans are run un- 
der a spout, first filling freon and then the con- 
centrate, Fig. 7. On the same machine, valves are 
placed on the can and crimped in position, Fig. 8. 
An Exact Weight Scale Selectrol takes the cans 
from the filler and check-weighs each can for ac- 
curacy of filling, Fig. 9. 

After this, cans enter a hot water bath where 
an inspector checks them for leakage or distortion. 
To prevent the newly filled cans from tipping in 
the hot water bath, a magnetized conveyor built 
by Great Lakes Runway and Engineering Co. is 
used. Immediately following the hot water tank, 
each can passes a valve testing station and then 
enters a Consolidated Packaging Machinery Corp. 
capping machine which automatically places the 
protecting cap on the container. They then proceed 
to the packing table and enter an Emhart Mfg. Co. 
case packer which automatically groups the cans 
by 12 or 24, depending on the product being run, 
and assembles the cans with their respective par- 
titioned cases. Filled cartons enter a case sealer 
which closes and seals the flaps. 

From there, cases go into a RoboLift case ele- 
vator, Fig. 10, which raises the cases vertically 12 
feet to clear an access aisle. They are conveyed 
onto a plant-wide conveyor system which carries 
them to the end of the building housing the aerosol 
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Fig. 7—Filling machine on right pours both freon and 
concentrate into cans. Next operation on this machine, 
manufactured by Alpha Engineering Machine Works, 
involves inserting of valves 


line. Cases are palletized through the use of a 
semiautomatic palletizer of Stanley design, shown 
in Fig. 11. 


> Speed and Flexibility 


Designed to be supplied with cans either directly 
from a freight car or from a storage area, the 
system can use either 6-ounce or 12-ounce aerosol 
cans manufactured by American Can Co., Con- 
tinental Can Co., or Crown Can Co. The line is 


Fig. 9—Selectrol weighing unit which separates off- 
weight cans from those correctly filled 
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Fig. 10—Packed cases pass over an aisle after being 
raised in this elevator. Cases are palletized on the 
other side of the aisle 


also capable of handling both space-type aerosols 
such as insecticides, room deodorants, mothproof- 
ers, etc., and foam-type aerosols such as shaving 
cream, hand lotion, or shampoo. The line is auto- 
mated from the can uncaser through to the pal- 
letizer, requiring 12 operators including the mixer. 
Depending on the type of aerosol, production runs 
from 25,000 to 48,000 units per day. 

Previous to the time that Stanley Home Prod- 
ucts went into the aerosol business, most aerosol 
packaging was handled by contract packagers. 
These lines were not constructed for high speeds 


ACCORDING to a survey of foremen’s compensa- 
tion just released by the Executive Compensation 
Service of the American Management Association, 
the “typical’’ American production foreman earns 
$6241 a year. The survey, conducted from Decem- 
ber 1954 to February 1955 covered 6500 foremen in 
more than 100 companies in various sections of the 
country. From its results emerged the following 
profile of the “typical” production foreman: 

He is 45 years old and has been on his present 
job 81% years. He supervises 42 hourly workers. 
Last year his salary was raised by 6.3 per cent; 
he might have been one of the 66 per cent who 
received raises in 1954. He may or may not have 
received a bonus in addition to his regular salary; 
bonuses were paid last year to 40 per cent of the 
durable-goods-industry foremen included in the 
survey. The study covered four categories of fore- 
men: The “typical” production foreman, the fore- 
man of a major production department, the general 
foreman, and the maintenance foreman. 

In durable-goods industries the average major- 
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~ AMA STUDY IDENTIFIES TYPICAL FOREMAN 


Fig. 11—Fully loaded pallet being ejected from the 


pallet loading platform. Fork lift trucks carry loaded 
pallets to storage area or freight cars 


or operating efficiency. It was Stanley’s view that 
in order to compete successfully with these highly 
flexible lines, Stanley must produce at high speed 
by automatic means without sacrificing flexibility. 
In order to accomplish this, the feasibility of ap- 
plying standard techniques of automation used in 
the chemical industry was investigated. It was 
also found that machinery and equipment could 
be bought readily as standard equipment and fitted 
into this particular line. Hence, most of the ma- 
chines in this line were bought on the open market 
and have been converted to use with aerosols. 





department foreman earns $7416 a year; the av- 
erage general foreman, $8479 a year; and the av- 
erage maintenance foreman, $6822. All these 
figures apply only to first-line supervisors in 
durable-goods industries. 

In non-durable-goods industries salaries, salary 
increases, and bonuses of foremen tend to be some- 
what lower. The average major-department pro- 
duction foreman earns $6586 a year in non-dur- 
able-goods industries, and the average general fore- 
man in these industries earns $8000. The only ex- 
ception to this rule is the maintenance foreman, 
apparently because the skills required are much 
the same regardless of the industry. For him the 
salary difference is much less; in non-durable 
goods he earns $6716 a year, compared to $6822 in 
durable goods. Only 25 per cent of the individuals 
in the “typical” production foreman category in 
non-durable-goods industries received bonuses last 
year. Raises were given to 54 per cent of them, 
and the average salary increase was 6 per cent 
during the period surveyed. 
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This is Sylvania Electric Products Inc. television picture 
tube screen settling room. One man can control move- 
ment of bulbs as they progress through room to next 
operation. Here, after a precise period of screen set- 
tling, automatic suction arms lift the bulbs from their 
carriers on the conveyor line and spill the chemical 
solution into troughs. Arm continues to invert the 
bulb and gently deposit it on the screen drying conveyor. 


Lat A 


Quality control must be maintained. Before any tele- 
vision picture tube is aluminized the feceplate of each 
tube is inspected thoroughly at this station on the con- 
veyor line. Inspectors check for flaws such as specks 
or imperfections in screen or glass. 


— 


TO SATISFY the preponderant demand among 

receiver manufacturers and the general pub- 
lic for aluminized television picture tubes in black- 
and white sets, the television picture tube division 
of Sylvania Electric Products Inc. has established 
automated facilities to make possible the produc- 
tion of an additional 25,000 large size aluminized 
tubes each month. 

The process employed results in a product which 
gives increased light output to the viewer by ap- 
proximately two to one over nonaluminized tubes, 
and results in improved picture contrast. 

To accomplish this a thin lacquer film is stretched 
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ALUMINIZING TV 


across the rear surface of the phosphor screen, as 
a water cushion is carefully poured off. A small 
amount of very pure aluminum is attached to a 
tungsten filament on rods inside the bulb and then 
a vacuum is created. The tungsten filament is 
electrically heated, so that the aluminum vaporizes 
and condenses on the inside walls and face of the 
bulb. In a subsequent process the lacquer is baked 
out leaving a conductive and mirror film of alumi- 
num. 

The aluminum coating acts as a light reflector 
for the light produced in the screen, and causes 
that part of the light which formerly dissipated 
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Operator removes tube from conveyor and loads it into 
position on one of 20 carts on a continuously moving 


train. Each cart contains a mechanical pump, a high 
vacuum diffusion pump, valves, and electrical equip- 
ment. At the start of the cycle the mechanical pump 
operates alone for 4 to 5 minutes. As the cart passes 
the trip arm shown in left foreground the lever is actu- 
ated to open the valve over the diffusion pump to pro- 
vide 4 to 5 minutes of high vacuum pumping. 


TUBES 


itself into the funnel portion to be directed for- 
ward toward the viewer. 

As television picture tubes became larger, and 
hence heavier, it was deemed necessary that ma- 
chinery handle the bulk of the glass bulb trans- 
fer work. Now, large automatic suction arms, 
capable of lifting 500 pounds, pick up the bulbs at 
important transfer points and place them in posi- 
tion for the various complicated processes. Elevator 
and elaborate tube conveyor belts also lend to the 
automation of the new plant. 

Some 400 limit switches, 200 relays, 75 timers, 
100 motors and 80,000 feet of control wire have 
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AUTOMATION been used in the precise synchronization of 

TODAY tube conveyor system. Power supplies range fri 
6 volts to 35,000 volts. Motors vary from 1/100 
to 125 hp in size. 

The new automatic and semiautomatic equ 

ment at this plant includes new bulb washing n 
chines, screen settling belts, screen lacqueri: 
belts, in-line aluminizing machines, mount se; 
ing machines, in line, rotary, and straight-li 
exhaust machines, aging conveyors, and aut 
matic test equipment. In addition, an exte: 
sive system and elaborate equipment for the cor 
trol of water temperature has been installed. T} 
majority of production areas are now air-cond 
tioned with the screen production area 100 pe 
cent air-conditioned. 


In this process a small amount of aluminum is at 
tached to a tungsten filament which is mounted on 
two rods inside the bulb. After the vacuum is 
created the temperature of the filament is increased 
and the pure aluminum melts, then vaporizes. This 
vapor condenses on the inside walls and face of 
the bulb, and becomes a conductive and mirror film 


Carts on the vacuum metallizing train are pulled by 
this power unit. Positive motion without slippage is 
provided by a pinion meshed with a large oval rack 
below the carts. Shock absorbent couplings that mini- 
mize jolts during startup consist of heavy coil springs 
and a few links of large roller-type chain. 


Sequencing of actions of the 
cycle performed by each cart 
is accompanied by devices 
mounted at the proper position 
along the track. Here power 
bus bars provide current for the 
vaporizing filament for each 
cart in turn as it passes. 
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Cooling water for the dif- 
fusion pumps is supplied to 
each cart by a system 
that includes two gutters 
around the entire peri- 

fr phery of the track. Water 

; is drawn from the lower 
gutter and discharged into 
the upper gutter. Shown 
above the upper gutter is 
the power duct that sup- 
plies line voltage to each 
cart through chain towed 
trolleys. 


Here the actual aluminizing process of TV picture tubes is 
taking place on the automatic in-line aluminizer. The alum- 
inum film behind the screen acts as a reflector for the light 
produced in the screen and thus increases the light output 
from the receiver by approximately two to one over non- 
aluminized tubes. In addition this mirror surface prevents 
scattered light inside the tube from falling on dark portions 
of the screen, and thus improves contrast. The vacuum met- 


allizing equipment shown was designed by the Consolidated 
Vacuum Corp. 





Pupses 


Fig. 1—Operator starts rotary turret punch press which 
positions itself and carries out punching operations ac 
cording to card directions 


TAKE A CARD FOR 


MACHINE TOOL CONTROL 


D. B. SCHNEIDER 


Electrical Engineer 
Specialty Control Dept 
General Electric Co 
Waynesboro, Va 


Broad implications of automation are il- 
lustrated by a machine tool control using 
standard business machine cards as the 
controlling element. The traditional 
separation between office and factory 


is fading 


VARIOUS DEVICES developed to program 

operation of machine tools are most likely 
to find acceptance in areas where versatility in 
output rather than uniformity is typical. Program 
control has its forte in an ability to change pattern 
or product configuration, not in single product 
repetition. Obviously, medium and short-run lots 
have these characteristics more so than “Detroit 
automation.” 

An automatic control which uses punched busi- 
ness machine cards to control machine tools has 
been developed by the General Electric Co.’s Spe- 
cialty Control Department. Called Numerical Posi- 
tioning Control, the new system is adaptable for 
use on a wide variety of machine tools: including 
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ting machines, placement machines, milling, 
ring and drilling machines, punch presses, lathes 
| shears. Its immediate application is on a 
edemann 80-ton turret type press used to punch 
es in panels for control boards, Fig. 1. 
The control reads positioning instructions from 
inched holes in standard business machine cards. 
hese readings are converted into positioning 
sionals which direct the machine to the correct 
machining location. This is done through a sys- 


Fig. 2—Standard business machine cards are punched 
in decimal form uncoded and can be read directly 


tem of command and pick-up selsyns. When the 
first card is read, the machine positions itself ac- 
cordingly and the machining operation takes place. 
Then the next card is read and the machine moves 
to its next position. Tool instructions are also read 
from the punched cards in co-ordination with the 
positioning movements. 

Normally, the machining operation would take 
place immediately after the machine reaches the 
correct position—while the next card is being 
read. In some applications, however, such as on 
a lathe, machining occurs during the positioning 
motion. Therefore, if desired, the machine action 
may also take place before the positioning is com- 
pleted. 

Standard card processing equipment, Fig. 2, is 
used for punching, sorting and stocking. Position- 
ing information is punched into the cards in deci- 
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mal form and is not coded. This permits the 
operator to read directions directly from the card 
Each card, as it is placed into the standard card 
reader, contains complete information for at least 
one machining operation. The cards also have 
adequate space for a considerable number of mis- 
cellaneous directions, such as operator's instruc- 
tions, for a variety of machine functions. Machine 
instructions that would normally be programmed 
include tool selection and indexing, sequencing of 
operation and initiating of automatic material 
handling cycles. 

Once the cards are correctly punched and placed 
into the machine, the operator has only to push 
the start button and the machine automatically 
runs through the sequence of operations required. 
It directs the machine motions and initiates all ma 
chining operations until the workpiece is com- 
pleted. A signal may be provided to inform the 
operator if manual operations are to be performed. 

Consisting of a director, Fig. 3, control panel 
position selsyn pick-up units and de motor drives, 
the new control can be built to approach the de- 
sired positions from the same direction regardless 
of direction of travel—materially reducing posi- 
tioning error caused by backlash. All positions 
are measured from a zero reference point rather 
than from a previous position to prevent any possi- 
bility of cumulative position error. 





Fig. 3—Operator places cards into reader of director 
unit. Using the control panel any required special man- 


val operations can be indicated. The photoelectric 
relay stops the machine if the beam is interrupted while 
the system is being automatically operated 
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> Press System Operation 


To accomplish punch press control the system 
must have a means of data storage; a means of 
interpreting the data; a method of indicating posi- 
tion; control circuitry for checking and amplifying 
signals; and the required power drives. Power 
drives used are dc gear motors, and because the 
horsepowers required are small (14% to 1%) half- 
wave thyratron control with armature-voltage 
feedback is used. 


The form of data storage used is Remington 
Rand tabulating cards, Fig. 4. Information re- 
quired for positioning the three motions, along 
with other information pertinent to the operation 
of the machine, is punched in the cards by a stand- 
ard key punch. Positioning information is in 
digital form and the uncoded decimal system is 
used. 


Information on the card is read through the 
action of the card reader. A card from a deck in 
the feedhopper is automatically fed into the read- 
ing box where mechanical pins push through any 
holes punched in the card and become locked. This 
mechanical stroke operates switches as required 
for the machine functions and transfers mechan- 
ical motion to other locations. Each digit in a 
position column may be represented by a selsyn 
which is accurately positioned through the me- 
chanical reading of the card information. 

Thus, a digital array of analog units is used to 
interpret the data. Numbers containing more digits 
are obtained by merely adding another selsyn. The 
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number of useful digits is limited, as in other digit- 
al systems, only by the mechanics performing the 
transformation. Consequently, this system offers 
all the accuracy of the best digital systems, yet 
allows the convenience of the analog systems. Fur- 
thermore, by gearing the selsyns, information 
punched on the cards may be multiplied or divided. 

As each card is fed into the pin box all com- 
mand selsyns are rotated to a chosen starting point 
(approximately one full revolution from their zero 
position). After the card is read the selsyns re- 
turn toward their zeros until they strike a stop 
which has been selected from the card informa- 
tion. These stops are located at ten equal points 
throughout a selsyn revolution representing digits 
0 through 9. Hence, the selsyns are individually 
positioned to one of ten points in a revolution. 
However, if a stop should fail to be set the selsyn 
will continue on around until it strikes a Fail to’ 
Read switch which will automatically stop the 
action. 

Although each command selsyn is individually 
positioned by the reading mechanism, these me- 
chanisms are mechanically interconnected in such 
a manner that selsyns representing the smaller 
parts of a number react on the selsyns represent- 
ing the larger parts. In order to remain digitally 
correct the gearing used for this interconnection 
has a 10:1 ratio. Since there are three command 
selsyns there must also be three position selsyns 
for the one motion. However, different motions 
may require different numbers of selsyns depend- 
ing on the accuracy, speed, and length of travel. 

Position selsyns are normally connected directly 
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to the motion so that any backlash or windup in 
the drives is inside the servo loop. Yet, in this 
particular installation the selsyns are geared to 
the shaft carrying the pinion which drives the 
racks on the table motions, Fig. 5. Thus, some 
of the backlash is outside the loop. 

Since each position selsyn is matched to a com- 
mand selsyn which represents a definite decimal 
part of a number, the position selsyn must repre- 
sent decimal lengths. In this installation the 
lowest speed selsyn is geared for one revolution 
per 1000 inches travel; the second, one revolution 
per 100 inches; third, one revolution per 10 inches; 
and the fourth, one revolution per inch. If greater 
accuracy were required another selsyn could be 
added for one revolution per 0.1 inch. 


Each card determines one complete machine 
cycle as all three motions (X axis Y axis and 
turret position) are punched into one card and 
read simultaneously. Since each motion consti- 
tutes a complete system in itself, all three motions 
position at the same time. Depending upon the 
distance to be traveled the various motions reach 
completion at different times. To insure that the 
punch cycle will not begin until all motions have 
stopped, an error monitoring circuit is included. 
This prevents the punch from operating as long 
as any motion is not complete. The machine con- 
tains both top and bottom turrets which are driven 
by the same motor but by separate chains on in- 
dividual shafts located on the same axis. To in- 
sure that these turrets are perfectly aligned it is 
necessary that locking pins be used. As soon as 
all motion has ceased and the turret locking pins 
are set, the punch cycle is initiated through action 
of the error monitoring circuit. At the same time 
the card fed cycle is started. Consequently, while 
the machine is in the process of punching, the next 
card is automatically being fed into place and read 
for the next punching operation. 
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During the punch operation the selsyns are de- 
energized and the motor control loop contactors 
are opened so that no motion can take place. This 
becomes necessary because the command selsyns 
are being positioned for the next operation. 


> Operation Planning 


In planning a deck of cards for punching, a 
particular pattern must be followed. Since, in this 
application, clamps hold the material in place it 
is necessary to be sure that no position called for 
coincides with a clamp position. This planning is 
done when the cards are prepared so that the 
sequence of events is known. The clamps may then 
be moved at the proper time or the material turned 
to prevent interference. This requires that the 
cards be read in a given sequence and so a se- 
quence check is included. As each card is read, 
its sequence number is noted and compared with 
that established by the card reader. If the card 
should be out of order the machine stops and an 
indicating light informs the operator of the dif- 
ficulty. By reading the cards in a definite order 
the machine operation may be halted at specified 
points. 

Although essentially an electronic control there 
are more relays and contactors than there are 
electronic tubes—approximately 80 relays and less 
than 50 tubes. The large number of relays and 
contactors are necessary to perform such functions 
as card sequence checking, card feed and other 
error monitoring, in addition to various other ma- 
chine functions. The control is capable of various 
applications and little machine modification is nec- 
essary to adapt it for use. Its main application, 
however, will be by machine tool manufacturers 
who will apply it directly to their machines, rather 
than to install it on already existing equipment. 
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Methods presented in this series of 
articles are not restricted to the de- 
sign engineer but have great utility 
in performance evaluation and even 
in maintenance. As these techniques 
become more widely used, the gap 
between those who develop and man- 
ufacture controls and those who use 
them will be narrowed 
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SYSTEM APPROACH 


THE COMMON LANGUAGE OF CONTROLS 


> IT IS APPARENT that the feedback control 

techniques outlined in this series of articles 
are important tools for the engineer in the design 
of automatic control systems. Use of these tech- 
niques in the design of a process control system 
can result in increased production and an improved 
product quality as well as reduction in, or elimi- 
nation of, unscheduled process shutdowns. Their 
use also offers a means whereby prediction of per- 
formance can be made so as to enable the user 
to select equipment which is most desirable for a 
particular application.. New processes can be 
“started up” with more assurance that they will 
perform satisfactorily. 

General use of these techniques in the process 
control field will lead to a uniformity of thinking 
in that it will simplify the problem of communi- 
cation by providing a “common language” under- 
standable by control engineers and process engi- 
neers alike. It will enable the designer to deter- 
mine the cause of undesirable side effects or proc- 
ess disturbances, and to eliminate or minimize 
these effects. It will make it possible to establish 
the necessary response characteristics which an 
instrument or process must have in order to make 
the complete system operate as desired. It permits 
a comparison of the performance of various proc- 
esses and components where a number of choices 
are available. 

There are, therefore, several general areas where 
feedback control theory may be used to advantage: 
(1) System design stage, (2) device performance 
evaluation, (3) system trouble shooting, (4) sys- 
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em evaluation of future instrumentation, and (5) 
ndustrial management problems. A brief discus- 
on of each area will serve to place emphasis on 
e practical use of these techniques. 


> System Design Stage 


Throughout all industry today there is a steadily 
increasing trend toward high-speed continuous 
processes. The oil industry can be cited as an ex- 
ample of an ihdustry which has benefited by this 
trend. In the early twentieth century petroleum 
refining consisted substantially of nothing more 
than separating kerosene from crude oil. Even 
in 1913, when the first thermal cracking unit was 
placed in operation, refining was a simple batch 
process, essentially manually controlled. One has 
only to contrast these units with the modern con- 
tinuous processing combination units and their 
complex control panels to measure the impact of 
this trend on this particular industry. It is safe 
to say that without automatic control the indus- 
try could never have reached its high level of 
productivity for the amount of dollars invested. 

Increased throughput afforded by continuous 
processes places exacting demands upon the con- 
trol of process variables and since product quality 
must be maintained, a high-performance control 
system is required. Process variables such as 
temperatures, pressures, and flows must be held 
under very rigid control. Often, these variables 
are closely interrelated so that a fluctuation in 
one will adversely affect the others, and con- 
sequently, the entire process. Such a process up- 
set can result in the production of a large volume 
of an inferior quality product—or even in shut- 
down of an entire plant. In such a case, close 
control of process variables means the difference 
between success and failure as far as the processor 
is concerned. 

Automatic control is, therefore, no longer a 
luxury in the process industries. On the contrary, 
successful incorporation and use of automatic con- 
trol is often vital to the operation of the process. 
Heretofore, most processes and processing equip- 
ment have been designed with little thought to 
the type of control that will be needed to regulate 
process variables so that the process will con- 
sistently turn out a high quality product at an 
economical cost. Control components and asso- 
ciated equipment have sometimes been regarded as 
necessary evils which somehow must be added to 
the process. Experience has indicated that this 
is an unwise and often costly attitude. If the ca- 
pacities of control] are to be fully realized it must 


The oil industry can be cited as an example of an 
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be considered early in the design of the process. 
Using feedback control theory as a tool, it is pos- 
sible to fit the process and control system together 
analytically. 

In Part 2 of this series it was shown that since 
both the process and the control equipment are 
essentially energy storage or transfer devices, 
they can, for purposes of analysis, be treated in 
the same manner. In Part 3 it was shown that 
feedback control theory furnishes a means of 
equating the two. Not only can this equating be 
done analytically, but still more important, it is 
possible to assign specific performance figures to 
the complete system, thereby assuring selection of 
the system providing the best performance. 

The process with its associated measuring and 
control components is broken into its component 
parts, each part isolated and studied individually 
to determine its characteristics. Using the proce- 
dures illustrated by the analysis of the pressure 
control system, the individual component charac- 
teristics are combined into the system character- 
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istics. From this analysis, the overall performance 
can be predicted, and appropriate changes made in 
the early stages of the system design. 

Assume that several alternate systems are pro- 
posed. Since the designer can evaluate performance 
of the systems numerically, he is able to select 
that system which will most closely suit his re- 
quirements. Perhaps he discovers that none of 
the proposed systems will fulfill his needs. There 
are several alternatives still available; he may 
decide to seek different types of controllers or 
control equipment, or to redesign his process— 
whichever choice is economically feasible. 


> Device Performance Evaluation 


Techniques just described are also useful in 
evaluating the performance of devices. The word 
device need not necessarily be construed as being 
limited to instrumentation, since the approach 
can be used equally well on a process or a piece 
of processing equipment. However, since most 
processes are designed initially to do a specific 
job in producing a single product, most evalu- 
ations will be confined to system accessories, 
such as control instruments and valves. 

By means of the feedback control techniques, 
the control engineer is able to accurately define 
the dynamic requirements of the system compo- 
nents. After determining his requirements in this 
respect, such as accuracy, sensitivity, lags, and 
similar characteristics, he can then evaluate the 
dynamic performance of various available compo- 
nents and select those which most nearly satisfy 
his requirements. 

While frequency response testing is an extremely 
useful tool for evaluating dynamic performance, 
the engineer should be thoroughly acquainted with 
certain fundamental premises before he attempts 
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to interpret the test data and to select components 
based on predictions arrived at from this informa- 
tion. 

These fundamental premises which enter into 
the validity of the tests include: (1) Obtaining 
data on components under realistic test conditions; 
(2) careful selection of measuring points and test 
equipment; and (3) interpretation of the data in 
the light of previous practical experience. The 
reason for these qualifications is fairly obvious. 
Unless tests on components are evaluated in the 
light of these factors it would be quite possible 
for the test data to show that one component was 
superior to another, when in reality the difference 
in the dynamic performance of the two resulted. 
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The engineer familiar with feedback control techniques 
has a definite advantage in trouble shooting control 
systems 


not from inherent differences within the compo- 
nents themselves, but rather from differences in 
test conditions. In this respect, the limitations im- 
posed upon frequency response testing are no dif- 
ferent from those imposed upon any other kind of 
tests that are performed to establish the com- 
parative merits of equipment. 


> Trouble Shooting 


Perhaps the most useful area at the present 
time where these techniques are of immediate 
value to industry is in trouble shooting a system 
which is already in operation, but which is not 
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performing satisfactorily. Since it seems t 
natural human instinct to avoid the use of some- 
thing new until every other available means bas 
failed, this is actually the first area in which these 
techniques were employed. 

System trouble shooting may or may not re- 
quire a detailed analysis of the control system. 
It would, of course, be economically undesirable to 
apply these techniques to the solution of any and 
all process control problems. It is obvious, how- 
ever, that the engineer familiar with these tech- 
niques has a definite advantage in trouble shoot- 
ing control systems. A basic familiarity with the 
general operation of common system components 
afforded by previous analysis of control systems 
furnishes a useful background for the instrument 
engineer. Ability to interpret the transient re- 
covery curves of the system in the light of system 
configuration often leads to a quick discovery of 
the poorly performing component. On those ap- 
plications where the dynamic performance of the 
system is critical for the successful manufacture 
of a product, this approach is not only the most 
useful, but, in many cases, supplies the only sat- 
isfactory solution to the problem. 


> Evaluation of Future Instrumentation 


Today, everyone is familiar with the predictions 
of the pushbutton plants and automatic factories 
of tomorrow. Obviously, the erection of such 
plants will involve tremendous expenditures of 
both manhours and capital. It is equally obvious 
that there is no place for costly trial-and-error 
methods in the designing and construction of these 
plants with their complex interrelated processing 
equipment. 

Feedback control is one of the essential tools 
that must help to bring about these advances in 
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industrial processing. Before systems such as 
end-point control can be realized, it is necessary 
to know exactly how the process will react under 
any condition of load or disturbance. How can a 
computer calculate the necessary data to insure 
product quality, if the control of variables being 
fed into the computer are not stabilized? 


Application of feedback control theory will per- 
mit a complete analysis of these complex systems 
before they are designed and installed. As pre- 
viously pointed out, through use of these tech- 
niques it will be possible to set down the basic 
functions required of the computer in a language 
that is understandable, not only to the control en- 
gineer, but also to the process and equipment de- 
sign engineers. 

There is still another use for these techniques in 
the development of such systems. Through the 
use of analogs, it is possible to investigate several 
solutions to a particular problem without the capi- 
tal investment that would be required in the case 
of models, pilot plants, and field tests. In a prob- 
lem of quality control of a product, for example, 
the only complication would be that of proper siz- 
ing of the analog, and even the working out of 
this detail will be aided by feedback control 
theory. 


> Industrial Management Problems 


Although normally considered as having applica- 
tion only with respect to inanimate objects such as 
industrial processes and control components, feed- 
back control theory has no such limitations. In 
fact, the solution of industrial management prob- 
lems is perhaps the most intriguing area of appli- 
cation of these techniques. 


There exist certain marked similarities between 
physical systems and industrial organizations that 
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can be used to advantage in a study of these < 
ganizations. For example, in any industrial o 
ganization there is a certain amount of transiti 
time, or dead time, just as there is in a physic 
system. The operation of integration in a con 
puter or other instrument can be likened to th: 
section of an organization where a summation 
information takes place. Other similarities exis 
which make it possible to construct a workin 
analog. 

Since, in such a study, the flow of information i: 
always of prime importance to any organization 
the block diagram concept can be used. Each block 
in the diagram represents an area where som 
transfer of energy (such as transition from a man- 
agement order to a completed project) takes place 
Often, the block diagram is similar to a flow sheet 
of the organization, since most information flows 
from one level of authority to another. 

This particular area of application of feedback 
control theory is at present receiving much atten- 
tion in the field of management consulting as part 
of the broader field of operations research. Al- 
though it is relatively new and requires a radical 
departure from present thinking, it has shown 
great promise for certain specialized problems. 

In this series of articles an attempt has been 
made to show, briefly, the basic fundamentals of 
feedback control as applied to the design of proc- 
ess control systems. Recognizing that, for many, 
the subject has been difficult to grasp because of 
language barriers, an effort has been made to cover 
the subject in readily understandable terms. It is 
hoped that this material will aid in reducing the 
gap that exists between the systems engineers and 
control manufacturers who have developed the in- 
strumentation devices, and the managers and pro- 
duction engineers who must make use of control. 
Only by close co-operation between the two will 
there be a complete realization of the possibilities 
of closed-loop feedback control. 
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well Regulator Co. Here he has been concerned with the application of feed- 
back control techniques to process control, and in the course of th's activity has 
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analysis and synthesis of various high performance control systems in connec- 
tion with customer system engineering activity. He is presently investigat'ng 
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industrial processes. 
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Line selector 


Fig. 1—Schematic drawing of the major elements in an automatic air 


Sending tube 


tube system. Rings on the carrier act as electrical contacts for brushes 
in the selector and close the electrical circuit to actuate the switch cor- 


PNEUMATIC tube communications systems 

are familiar to most department-store cus- 
tomers as links between the sales clerks and a cen- 
tral desk. These systems provide only two-point 
communications—each station can send and re- 
ceive to the central desk but cannot communicate 
with another clerk except through manual trans- 
fer at the central desk. The mass of tubing radiat- 
ing from the central desk attests to the high tube 
cost and blower capacity necessary for this limited 
performance. 

More versatile communications for modern au- 
tomatic plants are provided by an automatic 
switching system developed by the Lamson Corp. 
composed of two continuous lines for sending and 
receiving which encompass all the stations in a 
loop, Fig. 1. Each station has both a short length 
of inlet and outlet by-pass tubing which connect 
the station to the main loops of tubing. Usually 
eight stations compromise a loop; where additional 
stations are required, the system will have two or 
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responding to the address coded by the rings 


PNEUMATIC TUBE 
SYSTEM UPDATED 


WITH ELECTRIC SWITCHING 





more loops intersecting at one common point. 

Once the proper settings are made on the car- 
rier, Fig. 2, it delivers itself automatically to its 
destination. Three movable brass rings and seven 
equally-spaced fixed rings are on the outside cir- 
cumference of each carrier. Two of the movable 
rings are adjustable to indicate letters which desig- 
nate loops; the other movable ring indicates num- 
bers which designate stations within a given ioop. 
When the sender dials a particular number and 
letter, the movable rings become electrically con- 
nected to two of the fixed brass rings by the align- 
ment of metal contacts inside the tube. As a result, 
each coded setting creates a distinctive physical 
spacing between the brass rings. This spacing in- 
dicates to the various selectors in the system how 
to route the carrier. 

When placed in the dispatch inlet, the carrier 
travels around the loop until it reaches a spacing 
device that automatically intercepts the carrier 
and holds it for ten seconds before releasing. This 
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device prevents two carriers from arriving at the 
same point in the system simultaneously and there- 
by eliminates the possibility of jams. 

After the carrier is released from the spacing de- 
vice, it moves through a flying selector which, in 
the case of multiple-loop system, switches the car- 
rier to the proper loop. The selector contains pairs 
of feelers, each pair having a distinctive spacing. 
The switch is energized as the carrier passes under 
the pair of feelers having the same spacing as the 
pair of brass rings which were connected in dialing. 

As the carrier proceeds along the loop, it comes 
in contact with a succession of feelers, each set 
located about 15 feet ahead of the by-pass delivery 
line leading to individual stations. When the 
carrier arrives at the particular set of feelers whose 
spacing corresponds to the spacing of the con- 
nected rings on the carrier, an electric circuit is 
completed which trips a deflector in the line ahead 
of the carrier. The deflector routes the carrier into 
the receiving line of the station selected; the car- 
rier drops by gravity into a delivery chute, tripping 
a circuit breaker as it passes. This de-energizes 
the deflector solenoid and permits subsequent car- 
riers destined for other stations to pass that sta- 
tion. 

One of the operating advantages of this auto- 
matic system is that the electric controls are local 
at each station. In the event of electrical failure, 
the difficulty is located at the particular station 
affected, saving a considerable amount of trouble- 
shooting time. 


Fig. 2—-Carrier used in the automatic switch tube system 
installed in the Baton Rouge refinery of the Esso Oil 
Co. to improve communications in maintenance opera- 
tions. Address is coded onto the carrier by moving 
the carrier rings 
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AUTOMATED 
PRINTING AND 
CUTTING 


PRODUCES RAZOR BLADE 
ENVELOPES 


FORTY-FIVE MILLION razor blade envel- 
opes are printed monthly on a new roto- 
gravure press installed at the Gillette Safety Razor — 
Company. This rate of production is accomplished 
in a normal 40-hour week and at an estimated 
saving of 35 per cent. Responsible for the high 
rate of production is the fact that the new high- 
speed press prints, die-cuts and rewinds in one 
continuous operation—there is no handling be- 
tween steps. A major portion of the saving is 
attributed to the design of the envelope and the 
fact that re-winding eliminates end waste formerly 
associated with the cutting and stacking of en- 
velopes. In addition to these advantages, the color 
and appearance of the finished product are now 
more satisfactory. 
In operation, rolls of supercalendered gravure 
paper are hoisted onto a roll stand at one end of 
the press, and the web feeds automatically. to the 
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printing units, through an eccentric die punch and 
to a rewind unit. All elements of the “in-line” 
installation are manufactured by one firm—the 
Champlain Company Inc. 

Paper is used in 800-lb rolls 201% inches wide, 
and 12 rows of envelopes are printed across the 
width of the web. Gillette winds 15,000 printed 
envelopes to a roll and since 12 rolls are printed 
at a time this amounts to 180,000 envelopes be- 
tween core changes. Formerly, each individual en- 
velope was cut apart and stacked. Full rolls are 
removed and empty cores substituted approxima- 
tely every 30 min. Edge waste is automatically 
stripped as the web leaves the die punch and is 
pneumatically conveyed into a waste receptacle. 

As the finished envelopes are wound, they are 
electronically counted and when 14,750 envelopes 
have been printed a horn sounds and the two press 
attendants prepare to remove the printed envel- 
opes and install empty cores. This operation is 
carried out as the 15,000 mark is reached and takes 
about 1144 minutes. Reels are changed one at a 
time, one man removing the finished roll, the other 
putting in the new core and starting the re-wind 
cycle. Multiple spindle reel stand permits con- 
stant operation for each of the 12 spindles. As 
reels are removed they are mounted on a special 


Fig. 2—Envelopes are electronically counted and opera- 
tors are warned so that reels of 15,000 envelopes can 
be removed and empty cores substituted 
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Fig. 1—Paper fed to this integrated 
line by the roll stand in foreground 
passes through three printing presses, 
a cutter, and onto 12 reels on the 
rewinder. Manual handling is not 
required between operations, edge 
waste is pneumatically removed, and 
lubrication is automatic 


rack where they subsequently are marked as to 
the run and are sealed with tape. Rolls are then 
placed in cartons for ultimate delivery to the pack- 
aging area. 

When the rotogravure equipment is operating 
only one shift, two men are assigned to its opera- 
tion. These men, incidentally, came from Gillette’s 
print shop although neither had previous expe- 
rience with rotogravure equipment. 

The installation includes three printing units, 
and so three different inks can be used on a single 
envelope. Only two of the printing units are used 
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to print Gillette “Thin” envelopes which require 
only two colors—red and black. Gillette “Blue” 
envelopes require three colors—two shades of blue 
plus the black. 

Printing cylinders make up to 1,200,000 im- 
pressions before being changed, and it takes about 
14% hours to install a replacement. A special car- 
riage-rack which comes with the rotogravure 
equipment mounts on the side of the printing unit 
and the same air hoist which loads the press with 
paper is used to lift the printing cylinders from 
the press carriages onto a dolly for removal. At the 
present time worn cylinders are being stripped of 
their surface and the copper underlining re-etched. 
Experimentation is planned, however, in simply 
stripping the chrome and then re-chroming with- 
out re-etching the copper, a practice in other 
types of gravure printing. 

Complete records are kept on cylinder perform- 
ance, as well as other phases of the operation. For 
example, microscopic measurements are taken of 
the depth of etching, width, and wall thickness 
at numerous points when a cylinder comes in and 
should these dimensions not meet minimum speci- 
fications the cylinder is not accepted. Similar 
measurements are taken when the cylinder no 
longer produces desired printing results and com- 
parisons are made with other cylinder runs. 

Doctor blades are trimmed when examination 
of finished work shows the blades need trimming. 
Blade life may vary from a few days to several 
weeks. To separate ferrous impurities before they 
get to the cylinders, magnetic separators have 
been installed in the ink lines. 

The web of paper being printed is supplied to 
the press from the roll stand at a constant ten- 
sion provided by a governor roller connected to 
a variable speed drive. As the web is drawn 


through the feed unit it partially supports a fr 
floating dancer-type governor roller, causing t 
roller to rise as tension increases and lower 

tension decreases. As the roller rises and falls 
regulates the variable speed drive to operate fe 
rollers faster or slower to decrease or increa 
web tension. 

Steam heated drying elements dry the ink 
each printing unit. A blower circulates air abo 
the heating coils and at the same time draws o 
any fumes which may be present from the in 
Should this blower fail for any reason the pre: 
automatically shuts down. 

The eccentric punch moves with the web an 
as it completes one punching, or cutting operatior 
the platen lifts and moves back to cut the follow 
ing section of web as it moves along. Static elimi 
nators are installed before and after the punching 
operation. Moving parts causing the eccentric mo 
tion are automatically lubricated. This type punch 
is especially designed for use where small items 
must be produced in large quantities. As the strips 
leave the punch they are wound on cores mounted 
on a multiple roll rewind. 

Power for the roll stand, printing units, cutter, 
and rewind is supplied from one 20-hp motor, the 
roll stand being driven through a variable speed 
transmission. Although drive power is supplied 
from one central motor, smaller auxiliary motors 
position the printing cylinders up and down, for- 
ward and back, in response to individual controls. 
Highly accurate registration can thus be obtained. 

This installation is another example of the ap- 
plication of techniques of automatic processing to 
a simple low cost item. Such cases readily show 
that operations which can be improved by auto- 
mation are not limited to processing of complex 
high cost units. 


Fig. 3—Two men normally operate this 


printing line. They supervise its operation, 
remove full reels, seal the ends with tape 
and pack the reels in cartons for the blade 
packaging operations 
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Fig. 1—Cross section of dip-type 
conductivity cell. Cells are also 
available as glass laboratory 
cells for very precise measure- 
ments and with water tight fit- 
tings for insertion in pipe lines 
or closed systems 
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Effective control specification is based upon intimate 
knowledge of the process and product. If your particu- 
lar process involves aqueous solutions—have you con- 
sidered the physical property of conductivity? Within 
limitations, it permits the utilization of a relatively 
simple but accurate means of attaining an automatic 
control of processing 


By J. B. MOHLER and R. ROSENTHAL 
Consulting Engineer Chief Chemist 
New Castle, Pa Industrial Instruments, Inc. 
Cedar Grove, N. J 


CONDUCTIVITY 
CONTROL 


OF AQUEOUS SOLUTIONS 


AMONG the many applications of regulation involving an- 

alogous measurements is the process control of aqueous 
solutions based upon the property of conductivity—the inverse of 
the resistivity of the solution to the passage of an electric current. 
Not all solutions exhibit an electrolytic characteristic necessary 
for this type of control but for those that do all ionizable 
chemicals that are present in the water contribute to the 
total conductivity of the solution. Thus conductivity can be used 
as a measure of total chemical or total salt content. 

Measurements of the resistance of a confined body of solution 
follow Ohms law when a current is passed through the solution 
by means of two fixed electrodes. Consequently, the total resist- 
ance for a given application can be measured by means of a Wheat- 
stone bridge circuit. Alternating current must be used in the meas- 
uring circuit and conductivity cell to avoid polarization—the con- 
centration of the ions at the electrodes that would take place if 
direct current were used. It must be kept in mind that total con- 
ductivity is measured, i.e., a measurement is obtained which is an 
expression of the total concentration of all ionizable chemicals. The 
method will be of practical value where it is desired to measure 
this total concentration; where a specific chemical is predomi- 
nant; or when interested in one chemical in a solution, contain- 
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ing several and a correction in a measurement can 
be made for the other chemicals present, such as 
by a specific gravity measurement. 


> Considerations for Applications 


Compensation for temperature of the solution 
is necessary since conductivity increases approx- 
imately one per cent for each rise of one degree 
Fahrenheit. In practice this compensation can be 
taken care of by proper setting of the conductivity 
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Basic Conductivity Equations 
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Cell Constant c = kC 
Conductivity Proportional 
to Concentration RC, = KE 

Temperature Coefficient 
R,, = R, [1 + a(t — m))} 


A A NS RIG EO SRSA ENR enh ep tant enenste 


50 


R,, = resistance at 


instrument but the solution must be specified 
obtain highest accuracy as the temperature co 
ficients for acids, alkalis and salts are slight 
different. 

However, conductivity control can be appli: 
within the limitations indicated. The concentr 
tion change involved in a process being controll 
must be greater than the sensitivity range of t! 
instrument; in general, control is best applied t 
dilute solutions, since relatively small addition 
of chemicals result in relatively large changes i 
conductivity. In the dilute range, conductivity i 
proportional to the chemical concentration so tha 
straight line calibration is possible for a limite: 
range. It is only for a change of 500 per cent i: 
concentration that there is any appreciable devia 
tion from linearity for dilute solutions. For a di 
lute solution, such as raw water, conductivity of 
fers an accurate control method and for a very 
dilute solution, such as distilled water, this method 
is among the most accurate known. 

For solution concentrations up to 5 per cent the 
conductivity method readily applies and linearity 
for the control range is good. Solutions of greater 
than 5 per cent concentration are being controlled, 
but there are losses both in linearity and accuracy 
at higher concentrations. Fortunately, processing 
solutions, such as cleaning solutions and brines, 
only require a control range of 10 to 20 per cent 
of the total concentration and are generally in a 
controllable range by conductivity methods; the 
accuracy of measurement and control are about 
5 per cent or one-fourth to one-half of the usual 
control range. 

The equations and calibations necessary to de- 
fine a chemical concentration range are relatively 
simple. Equations that are convenient, but not 
necessary, to define a range with a minimum of 
calibrations are given in TABLE 1. Direct calibra- 
tion of an instrument is common and in many cases 
no calibration is required. A fixed resistance can 
be used as a standard if it is desirable to check a 
calibrated instrument. In many cases industrial 
conductivity instruments are calibrated in terms 


C = conductance 
(mhos) 


k = cell constant 


ec = conductivity 
(mhos/cm ) 

r = resistivity 
(ohm cm) 


R= resistance (ohm) 


1 = length of conduc- 
tor or confined 
length (cm) 


a = cross sectional area 
or area of elec- 
trodes if cross sec- 
tion is confined 
(sq cm) 


C, = concentration 
(grams/liter) 
K = constant 


temp m 


R, = resistance at 
temp ¢t 


a2 = temperature 
coefficient 
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of solution concentration for a specific chemical 
by the use of a cell manufactured to a predeter- 
mined cell constant. Conductivity cells are manu- 
factured to predetermined cell constants so that all 
cells bear a definite relationship to each other and 
to the known specific conductance of standard 
solutions. Therefore, a cell can be easily and per- 
manently calibrated in terms of known standards 
and in terms of the chemical content of the solu- 
tion to be measured or controlled. 

Any electrode spacing may be used for conduc- 
tivity cells, Fig. 1. If large electrodes are closely 
spaced the total cell conductance will be high. 
Conversely, small electrodes placed far apart 
result in low conductance. Thus a wide range of 
solution conductivities can be measured, within 
the limitations of a measuring instrument, by 
selection of the proper cells. 


> Balancing Circuit Used 


A typical measuring circuit involving a conduc- 
tivity cell is shown in Fig. 2. In operation a 
change in conductivity of the cell results in a 
change of resistance b-c and an imbalance of the 
bridge. Imbalance produces a voltage across a-c 
which is amplified to drive the balance motor and 
reposition a slidewire in a direction to reduce the 
voltage and eventually restore balance. By the 
use of an indicating needle and a pen co-ordinated 
with the slidewire, the instrument is used as an 
indicating recorder. 

The arm of the circuit d-c may be provided with 
a variable resistance for manual compensation for 
temperature corrections or it may be provided 
with a compensating resistance when the instru- 
ment is used for a solution of known coefficient 
of temperature change. The compensating re- 
sistance can be immersed in the liquid that is 
being controlled in order to respond to the same 
temperature changes effecting the conductivity 
cell. A number of switches and an air transmitter 
can be activated by cams on the balancing shaft 
to affect control over a process at a number of 
conductivity measurements or to effect On-Off 
control over a conductivity range. 

A low cost electronic industrial controller is 
available that consists of a line-operated ac 
Wheatstone bridge using an electron ray tube as 
the null indicator. It also contains a vacuum-tube 
relay which operates directly on the bridge im- 
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Fig. 3—Indicating-controlling 
circuit of Industrial Instru- 
ments Co. Temperature com- 
pensating resistance can be 
immersed in solution for auto- 
matic compensation of 
change in conductivity with 
temperature change, or the 
adjustment can be manual 


balance. When the conductivity of the solution 
deviates from the manual setting, the relay can 
be made to operate warning signals or control 
solenoid valves. This type of instrument can be 
used to measure, signal and stop the flow of dis- 
tilled water for an electrolyte concentration in- 
crease of as little as 0.10 ppm, Fig. 3. 

Basic instruments are available for single-point 
or multiple-point recording or controlling so that 
instrumentation is practical where conductivity 
can be used as a control factor. These instru- 
ments are for analytical purposes, indicators, con- 
troller$S, warning devices and automatic guards 
against contamination. For instance, automatic 
instruments are commonly used to control boilers, 
stills and demineralizers. Also they are used to 
guard steam coils and water coils used for heat- 
ing or cooling of chemical solutions. An instru- 
ment will detect a leak, sound a warning and in- 
terrupt the flow to safeguard equipment and avoid 
discharge of valuable or contaminating chemicals 
to a sewer. 


> A Specific Application 


An interesting recent development in the elec- 
troplating field and an excellent example of the 
use of conductivity control is the adaptation of con- 
ductivity meters to automatic rinse tank control. 
Shown in Fig. 4 are components used for rinse 
tank control. Rinse waters are continuously con- 
taminated from drag-in of solution from the pre- 
ceding tank by the work in process. If chemicals 
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are allowed to build up in the rinse, the work will 
be spotty on drying. Also the chemicals will be 
dragged into succeeding tanks in the line. To re- 
duce or avoid these troubles the rinse water is 
usually allowed to run continuously. Such a prac- 
tice requires more water than the minimum re- 
quired for good rinsing. 

Automatic conductivity controllers are being 
used to turn rinse waters on and off at a set con- 
ductance, Fig. 5. By the use of a controller for 
this purpose the rinse water can be continuously 
controlled within a narrow chemical concentration 
range to assure adequate rinsing with a minimum 
usage of water. Substantial savings in water 
have ‘been realized by this application. The con- 
troller will easily pay for itself due to lower water 
costs and in many cases there are other advan- 
tages. It is at times necessary or desirable to 
treat the rinse for recovery of metal values or to 


destroy toxic chemicals. The controlled rinse ; 
lows for collection of these rinse waters at t! 
maximum practical concentration for treatme 
purposes. 

The controlled rinse tank also affords an e 
ample of secondary advantages that often accr 
from the controlled process. If a water meter 
used in conjunction with a controller, then dat 
can be taken on the total amount of chemica 
accumulating in and being carried off by th 
rinse. These data can be used to calculate drag 
out per rack and to study means to reduce loss: 
due to drag-out. From the same basic data an 
the rinse concentration the drag-in to the nex 
tank can also be estimated, As a result it become 
possible to correlate drag-in and drag-out wit! 
control of the plating baths and to arrive at th 
most economic flow for rinse tanks in order to 
maintain plating quality at minimum water costs 


Fig. 4—Electronic controller, electric 
valve, dip cell and bracket used for 
control of rinse tank on automatic bar- 
rel plating machine. Use of this equip- 
ment provides for adequate rinsing 
with minimum usage of water 


Fig. 5—Operator setting automatic rinse tank controller of automatic barrel plat- 
ing machine. Deviation of solution from desired conditions causes motor controlling 
solenoid valve to turn rinse water on and off, insuring maximum rinse usage of 
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given quantity of water 
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By GEORGE H. AMBER 





Consulting Engineer 





Courtesy, Morse Twist Drill and Machine Co. 






Enlarged photos of half-inch twist drill showirg (a) new 
point grind, (b) wear land of 0.006 inch, (c) drill at 
end of life test with 0.012-inch wear land 
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DULL DRILL DETECTION 


Downtime is a big factor in the success of an automated installa- 
tion. The problems of minimizing shutdowns to change worn 
tools and of discovering impending dullness before it produces 
serious production difficulties are a major concern of the machine 
tool designer and the production man 


SPOTTING DULL TOOLS before they fail has presented a continuing 
problem for machine tool designers and the automation industry. Methods 
and techniques of solving this problem are presented in this article. Knowing 
the characteristics of any drill, under the contemplated working conditions of 
load, rate, speed and material, it is entirely possible, by means of statistical 
analysis, to predict the number of such drills that will have failed after any 
given time. But the fact remains, no one can predict just when any one tool 
will fail. 

This paper will show what the time-tested methods are of detecting dull 
drills, and what modern automatic methods can accomplish the same end. 
Drills were chosen for this discussion as considerable investigation has been 
made on drilling. Furthermore, the ubiquitous machine too] drill is frequently 
encountered in automation. 

The practice of group changing of all tools in a machine or line according 
to a strict schedule certainly helps reduce machine downtime caused by abrupt 
and unexpected tool failures. However, the most frequent tool replacement 
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' 

|. Determine the cost of replacing a single drill 

: Include labor, tool cost per grinding, and pro- 
duction loss. 








2. Determine the cost of replacing all of the drills 
in the machine. Also include labor, tool cost, 
and production loss. 



















' 

’ 

i 

. Calculate, or determine from production-rec- 
ords, how many individual drill replacements 
can be made before it is more economical to 

| replace all of the drills in the machine. 














4. Replace individual drills, on the basis of the 
“Drill Tool Detector” 
drill change. 





until the next general 














5. When all drills are replaced, select the best | 
ones (those showing least wear, by wear /| 
land inspection) for use as spot replacements i 
prior to the next scheduled drill replacement. 
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Fig. 1—Recommended procedure for establishing drill 
replacement policy for multispindle machines 
































schedule does not entirely eliminate tool failures. 

Every time a serviceable tool is needlessly re- 
placed there are two direct economic losses. These 
are the direct dollar loss of the tool itself and 
tool setter’s time; and the production loss of not 
only the disabled unit, but of the many other sta- 
tions affected. Yet, unless drills are changed ac- 
cording to a schedule that removes a good num- 
ber of serviceable ones, an excessive number of 
machine stoppages due to failures will result. It 
certainly is not necessary to cite here the ill effects 
of continuing production with a dull drill. 

It has been indicated at industry conferences 
and by technical papers that an indicator is de- 
sirable to show when tool failure is imminent. This 
indicator would also be useful for reversing the 
feed in the drilling operation. A “tool condition 










































































































































































indicator” would allow a considerably longer ti . 
to elapse between group replacements. It wo 4 
permit a single operator to monitor a number {; 
tool condition indicators, and effect a replacem: 
of any specific tool with a minimum of downtin 
In addition the full potential serviceability of to: 
could be approached, Fig. 1. 


> When Is a Drill Dull? 


Before discussing automatic methods ‘of detec 
ing dull drills, the standard methods for dete: 
mining when a drill is dull should be considere< 

Considerable work has been done on twist dri! 
life, as evidenced in the references'. Some of th: 
leading twist drill manufacturers have run a great 
many cutting tests with drills, for ascertaining 
the tool life correlation in terms of design, stee! 
and heat treatment. This requires determination 
of when a drill is dull, to a constant, reproducible 
end point. 

It has been found by the Morse Twist Drill & 
Machine Co. that the reproducible endpoint of 
drill life can be considered to be when: (1) The 
drill squeals, (2) there is an increase in operating 
thrust, (3) a given wear land develops (example, 
0.012 inch for a %-inch drill). 

Various investigators (listed in the references) 
have used like criteria in determining when a drill 
is dull. Varley! considered a drill dull when the 
first squeal was heard. 

Benedict and Lukins* evaluated cutting lift from 
either the torque, thrust, or power readings, or a 
combination of them. For example, the drill was 
assumed dull when the drive motor power require- 
ment increased by 30 per cent; or dynamometers 
were used to measure torque and thrust, which 
were found to increase rapidly due to drill wear. 
A thrust indication, by itself, was also found to be 
a yardstick of drill condition. 

The Research Department of the Institution of 
Production Engineers in England uses a sudden in- 
crease in torque to determine when a steel cutting 
drill is dull. However, the Institution points out 
that the characteristics of the torque curve vary 
greatly, depending upon whether normal or severe 
cutting conditions prevail. 

In drilling cast iron a continuous increase in » 
torque requirement develops. Consequently, rather 
than use the sudden increase of torque represent- 
ative of drilling steel, a different criteria is used 
as the index of duliness, namely, a 20 per cent 
increase in torque. Thrust and torque versus drill 
life for short, medium and long life tests in steel 
and short and medium life tests in cast iron have 
been observed and the relationships are plotted in 
the form of curves?. 

The basic factors of twist drill life have changed 
little over the years. This is confirmed by a United 
States Air Force Report of 1950. This report® 
contains a plot of drill life versus torque. It 
shows that there is definite correlation of the 





‘References are tabulated at end of article. 
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two variables, provided constant speed exists, but 
there is no correlation except under the constant 
speed condition. A second plot shows that there 


is also a correlation between drill life and power 
consumed in drilling. This work was done with 
Timken Alloy 16-25-6. 

These all add up to the following indications 
of drill dullness: 

(1) The drill squeals, (2) in constant feed ar- 
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rangement there is an increase in thrust, (3) a 
wear land of minimum size develops, (4) drive 
power requirement (watts input) increases up to 
30 per cent over normal, (5) sudden increase in 
torque and thrust when drilling steel, (6) a con- 
tinuous increase in torque and thrust, exceeding 
120 per cent of normal torque, when drilling cast 
iron. 

As long as a skilled, or even semi-skilled oper- 
ator handles a drilling machine, the squeal or 
wear land methods can be used. Of course, the 
operator usually has no way of knowing the torque 
or horsepower required. 

Replacement of the operator, by the automatic 
cycling type of machine, is not all blessing. Lack- 
ing the operator’s senses (including common 
sense), the machine indiscriminately uses drills 
regardless of condition. It would be desirable to 
instrument the machine so that it could detect 
some variable that has a correlation with drill 
dullness. 

Neither the squeal nor wear land are amenable 
to instrumentation, by an electrical transducer. 
However, thrust torque and power input can be 
readily measured by electrical methods. 


> Detection by Torque Measurements 


Shown in Fig. 2 are idealized curves showing 
the torque requirement, plotted against drilling 
time, of a typical drill being used in cast iron and 
in mild steel. Feed and rpm are held constant. 
Note that the torque requirement increases grad- 
ually, with time of use. Shortly before complete 
failure of the drill the slope of the curve increases 
rapidly. This is to be expected, for the beginning 
of cutting edge breakdown is accompanied by 
heat, which further accelerates breakdown. In 
both cases the torque requirement can be used 
as an indication of drill condition. 
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> Single Spindle Machines 


On a single spindle machine the practical appli- 
cation of this relationship is not a difficult prob- 
lem. As most drills are driven by electric motors, 
and motor current or input power is a function of 
the torque being developed, a current or power 
sensitive device can be used to indicate torque. 
Fig. 3 shows the current, torque and watts versus 
horsepower curves of a typical machine tool in- 
duction motor. An ammeter, or equivalent, in the 
line indicates the torque requirement of the drill, 
as also does a wattmeter. In most modern drilling 
machines, most of the torque requirement can be 
considered as being used for the drilling operation. 
The torque required to develop the thrust and ma- 
chine losses can be neglected. 

There are several commercial methods of in- 
strumenting a motor line with a torque indicator, 
Fig. 4. Figs. 5 and 6 show use of a sensitive me- 
ter type relay. It can be used to sound an alarm 
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Fig. 5—Use of various types of equipment as 
torque monitor (a) instrument type sensitive relay 
(b) self amplifying transformer relay contactor (c) 
current integrating unit (d) power integrator 
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or otherwise warn when a tool is dull. While : 
is a most straightforward method, the arra: 
ment is sensitive to load surges, and must b: 
circuited as to avoid false alarms. This can 
done by not cutting the instrument into the cir: 
until after the surges that occur when the 
chine cycle starts, and when the drill enters 
work. There are also electronic methods of 
ducing the number of false alarms, by introduci 
a time constant; or desensitizing the system d 
ing motor surges. It is also possible to use a re! 
that is somewhat self-amplifying, Fig. 5, elin 
nating the need of a sensitive instrument ty; 
Such a relay can be used to operate a motor co: 
trol contactor directly from a motor current shun 
The main advantage of determining torque r 
quirements by means of drive motor analysis, i 
that all instrumentation can be external of th 
machine, and that the machine need not be esp 
cially designed to accommodate this method. 
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> Multispindle Machines 


The torque detection methods discussed, while 
largely suitable for single spindle machines, are 
less suited for multispindle applications. Yet, the 
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roblem as it exists in industry, for example mod- 
rn automation transfer machines, is for the most 
art a multispindle problem. 


Suppose we attempt to detect torque increases 
by simply setting on overcurrent relay into the 
multispindle drive motor circuit. This procedure 
will most likely fail regardless of how sensitive a 
relay is used. Not only would normal motor cur- 
rent fluctuations tend to mask any increased 
torque requirements, but the various drills driven 


Courtesy, J.1.C. Electric Co. 


Fig. 6—Load switch using instrument type sensitive relays 


by the motor may be wearing unequally. That is, 
the additional torque required to drive a dull drill 
is obscured by the torque required to drive the 
parallel drills that are not dull. This factor, plus 
the normal line voltage fluctuation common in 
any industrial plant, makes it difficult to detect 
the increase. 

What we are actually after is the increase (the 
amount exceeding the requirement of sharp drills) 
in torque demanded by the dull tool. While it was 
shown that instantaneous drive motor current is 
an unreliable indication of a dull tool in a multi- 
spindle arrangement, let us consider the value of 
a time integration of motor current. The integra- 
tion of motor current for a definite interval of 
time is the equivalent of the average current for 
that interval of time. Suppose we plot drive 
motor current, while drilling with sharp tools. 
Then, we superimpose a plot of drive motor cur- 
rent while drilling with a dull tool present, among 
the sharp ones. The area between curves would 
represent the time integration of the torque re- 
sulting from the increased demands of the dull 
drill. This area is proportional to both the dura- 
tion of the integrating time, and the net increase 
in motor current. The greater the area, the more 
positive an index of tool dullness we have. 

Therefore, there are two main rules to go by 
in discriminating between a sharp tool torque- 
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time integration and a dull tool torque-time in- 
tegration for the purpose of indicating tool con- 
dition: (1) The fewer the number of drills, the 
greater the incremental increase due to a single 
dull drill; (2) the longer the integrating time (a 
number of drilling cycles, if need be) the greater 
the torque-time integration. 

Integration of this type can be readily accom- 
plished by the use of either a servo-integrator, 
or integrating motors or instruments, Fig. 5. The 
servo-integrators are usually most flexible and 
sensitive. However, they ordinarily rely upon 
electronic amplifiers while the directly oper- 
ating integrating motors and instruments do not. 
In any case, these are all electromechanical in- 
tegrators. At any instant, the angular velocity or 
rpm of a “rate-servo” or integrator is proportional 
to the motor current. Consequently, the number 
of degrees an integrating servo or motor shaft 
rotates is proportional to the time integral of the 
instantaneous rpm values. 

The integration shaft is mechanically connected 
to a switch, via a reduction gear box. The prin- 
ciple of setting up the arrangement is as follows: 
Assuming the integrator is operating, and sharp 
drills are being used, the angular rotation and 
terminal position of the shaft are recorded. This 
represents the current versus time integration, 
using sharp drills. 

Alarm switch contacts are indexed to a pre- 
determined number of degrees beyond the sharp 
drill integration position. This advance represents 
the maximum allowable increase in current versus 
time integration permitted. It is based on either 
experimental methods, or on analysis of motor 
current curves, representing various tool condi- 
tions. 

Considerable switching and sequencing circuitry 
is required to implement this type of instrumenta- 
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Fig. 7—Multispindle drilling machine equipped with ad- 


justable torque releasing clutches. Inset shows close- 


up of adjustment of clutch 
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tion. Also, integrator time constant effects must 
be considered. For example, the integrator must 
be allowed to function only during active drill- 
ing time. If several drilling cycles must be used 
for a satisfactory integration level, the sequencing 
and switching must “home” the integrator after 
the programmed number of drilling cycles. 

Watt input can be integrated, rather than mo- 
tor current, with similar results. An interesting 
variation is the integration of power-squared or 
motor current-squared, by a thermal converter 
transducer. This has the advantage of rendering 
the control system more sensitive. 


The electromechanical type of integration is 
the only way of accomplishing the purpose; f 
thermal, or straight electronic techniques may 
equally suitable. 

The major advantage of this torque integrati: 
high-limit technique is that it may be applica 
for existing machines, without requiring any int« 
nal instrumentation or modifications. Though i 
tegration methods are a powerful technique, bo 
rowed from the servomechanism engineers’ bag . 
tricks, they are not a panacea to solve any or a 
multispindle dull tool problems. This techniq 
is most likely to succeed if the machine is design« 
so that it is compatible with both the limitatio: 
and advantages of using integrators. 

While this paper primarily concerns dull to 
detection by electrical methods, the use of 
straight mechanical torque limiting clutch shoul 
be considered. These can often be used on exist 


Instrument 
type relays 


Magnetic relays 


Torque cutouts 
(clutches) 


Torque meters 


(strain gages) 


Current 
integrators 


Data Chart for Torque 


General 
Description 


A practical and sim- 
ple method for single 
spindle machines op- 
erating at constant 
feed and rpm. 
Easily adjusted. 


Self amplifying 
requires no electron- 
ics. 


Suitable in many 

cases. Less readily 
adjusted than cur- 

rent detectors. 


Highly suitable for 
experimental inves- 
tigations. 


Ordinary amplifiers 
are not required as 
direct electro-me- 
chanical integrating 
instruments are 
available. Elaborate 
timing and sequenc- 
ing circuitry is 
usually necessary. 
Requires no mechan- 
ical modifications. 


Single Spindle 
Machines 


Successful if the 
drill is not over- 


powered. No machine 


modifications are re- 
quired. Can be fully 
automatic, reversing 
feed when torque is 
excessive. Somewhat 
susceptible to false 
alarms due to line 
surges and “noise” 
but can be compen- 
sated by electronic 
circuits. 


Same data as instru- 
ment type listing 
above. 


Satisfactory method 
in numerous instal- 
lations. 


Not especially suit- 
able for industrial 
installations. 


Takes over where cur- 
rent sensitive relay 
leaves off. Especially 
valuable for low 
torque increase con- 
ditions. Somewhat 
more expensive than 
instantaneous cur- 
rent monitoring. 


TAREE Buccsiin wallets icles ae 
Methods of Dull Drill Detection 


Multispindle 


Seldom suitable, as 
the increased cur- 
rent demands of a 
dull drill are ob- 
scured by current 
demands of normal 
drills. 


Same data as instru- 
ment type listing 
above. 


One required for 
each spindle. Ma- 
chine design consid- 
erations involve 
additional mounting 
room. 


Not especially suit- 
able for industrial 
installatiaons. 


A most promising 
method. Effective- 
ness is directly pro- 
portional to the num- 
ber of spindles. In 
some cases integra- 
tion of the square 

of the motor current 
(from a thermal con- 
verter) aids in de- 
fining a torque in- 
crease. Conventional 
servo integrators 
can also be used. 


Sources and 
References 


Basic Instruments: 
Weston Electrical 
Instrument Corp. 
Assembly Products, 
Inc. 


Complete Monitors: 
J.C. Electric Co. 


Kirkman Torque Con- 


trol Co. 

Detroit Milling Cut- 
ter Co. 

Electronic Control 
Corp. 


Birmingham Con- 
troller Co. 
General Electric Co. 


Anchor Steel & Con- 
veyor Co. 
Scully-Jones & Co. 


Baldwin-Lima-Hamil- 
ton Corp. 


Integrating Instru- 
ments: 

Cedar Engineering 
Co. 

Summers Gyroscope 
Co. 

General Electric Co. 
Weston Electrical 
Instrument Corp. 


Servo Integrators: 
Servo Mechanisms 
Inc. 

Link Aviation Inc. 
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og machines. However, they ordinarily do not 
arn of an impending tool failure. Fig. 7 shows 
djustable torque releasing clutches used in a 
‘qultispindle machine. As such clutches can ordi- 
iarily be set only to certain fixed values, the rate 
f feed must be adjusted to produce the proper 
torque reaction necessary to activate the clutch. 
TABLE 1 summarizes torque methods. 


> Detection By Thrust Measurements 


Shown in Fig. 8 are the thrust requirements of 
drills being used in cast iron and steel respectively, 
plotted versus drilling time. These curves too are 
idealized ones, representing typical conditions en- 


countered when drilling cast iron and steel. Tables 
listing the recommended rate of feed and rpm for 
various materials, are in the popular handbooks. 
For any rpm and rate of feed parameters selected 
for a job, there is also an associated thrust con- 
dition listed. This represents the conditions when 
using a sharp drill. The amount of thrust in- 
crease to be expected from a dull drill, and the 
pattern of this increase, was first determined by 
experimentation years ago. 

The pre-World War I experimenters placed an 
oil-filled metal bellows at the top of the drill 
spindle. A hydraulic line from the metal bellows 
was run to a steam engine indicator card ar- 
rangement, which recorded directly the pressures 
resulting from the drilling operation. This pres- 
sure was converted to thrust. 

Nowadays there are a number of methods of 
translating force (thrust) into electrical signals, 
in addition to the hydraulic bellows method, Fig. 9. 

There are mechanical design problems affecting 
the thrust measurement method of dull tool de- 
tection. Prior to the introduction of hydraulics 
to machine tools, large drilling machines almost 
universally used positive feed arrangements, being 
driven by suitable back gears and lead screws. In 
such cases, spindle thrust could be used as an in- 
dex of tool condition. With the advent of hydraulic 
feeds, this is a less opportune method. This is 
because piston hydraulic feed is usually a “con- 
stant pressure” system, meaning that thrust does 
not increase appreciably, but the feed rate of drill- 
ing decreases. 

In addition, even drilling machines with me- 
chanical feed must usually be specially designed 
to accommodate the transducers and lines. Also, 
most of the signals are of a low level and require 
an amplifier. . Fortunately, such amplifiers and 
transducers are commercially available and have 
proved to be as reliable as any machinery with 
which they are likely to be associated. 


Fig. 9—Use of various types of equipment as thrust monitor (a) strain gage and 
amplifier (b) carbon compression wafers (c) oil filled bellows and pressure switch 
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> Multispindle Instrumentation 


There are several aspects to the thrust measure- 
ment method of dull tool detection, considering 
multiple spindle machines. It will soon be shown 
that each case is unique, and that the machine 
must be designed for compatibility with the instru- 
mentation, as well as having the instrumentation 


Hydraulic 
bellows 


Strain gages 


Carbon piles 


Piezoelectric 
crystals 


match the job and machine. 
In those cases where a single hydraulic pisto 


TABLE 2 


Data Chart for Thrust Methods of Dull Drill Detection 


General 
Description 


A rugged device, can 
be entirely nonelec- 
tric. These oil filled 
cells can trans- 

mit pressure to an 
external pressure 
switch or indicator 
(steam indicator or 
calibrated Bourdon 
gage). 


Require an adapter 
to convert thrust in- 
to strain. Amplifiers 
and considerable cir- 
cuitry necessary. 
These are very rug- 
ged simple devices. 


Adapter not usually 
necessary. Not rug- 
ged. High output. 
Amplifier may not be 
necessary in most 
cases. This device 

is inherently pres- 
sure sensitive. 


Small, sensitive and 
inexpensive. Require 
an amplifier, and 
shielded wiring. Af- 
fected by temperature 
and humidity. 


Single Spindle 
Machines 


Requires special ma- 
chine design. Can be 
adapted to some sen- 
sitive machines with- 
out difficulty. A 
good method for 
those who are “elec- 
tronics shy.” 


Especially suitable 
for experimental 
purposes where it is 
desired to record 
thrust. 


An inexpensive meth- 
od. Can operate con- 
ventional indicators. 
Considerable develop- 
ment work may be 
necessary. 


Suitable for sensi- 
tive machines rath- 
er than heavy ma- 
chinery. 


Multispindle 
Machines 


Suitable. One required 
at each spindle. 
Special adaptation 

of the spindle head 
unit necessary. 


Strain gage and 
adapter are compara- 
tively small, this 

is desirable in 
crowded multispin- 
dle head units. Can 
also be used in 
bridge circuits, re- 
ducing the number 
of amplifiers re- 
quired. 


Can be used individ- 
ually or in bridge 
circuits. Promises 
to be an inexpensive 
solution but requires 
careful development. 


Requires little 
mounting room or de- 
flection. 


or lead screw arrangement force feeds a numbe: 
of spindles, the thrust on any one of the spindi 
turning a dull tool will still be greater than o 
the other spindles with the same duty. Cons: 
quently, an electrical balanced bridge arrangement 
can be used for instrumentation. Due to the us: 


Sources and 
References 


Fulton Sylphon Div. 
of Robertshaw Ful- 
ton Controls Co. 
Flexonics Corp. 
Diaflex Div., 
Electric Co. 


Cook 


Strain gages: 
Baldwin-Lima-Hamil- 
ton Corp. 
Trans-Sonic Inc. 


Amplifiers: 

Ellis Associates 
Young Testing Ma- 
chine Co. 


Stackpole Carbon Co. 


Brush Electronics Co. 
Stupakoff Ceramic & 
Mfg. Co. 
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. 11—Block diagram of a dull tool detection system 
for multispindle machine tools. Blocks represent func- 
ns, not physical entities; in practice considerable sim- 
plification and consolidation of functions are possible. 


The “pickup” element indicates conditions at the tool. 
Either thrust or torque are monitored as indications of 
tool condition. Preferably, each spindle is monitored 
by separate pickup. Being a function of torque, mo- 
tor current can be used to indicate torque. Therefore 
watts input also indicates torque as voltage is sub- 
stantially constant. 


Sequences integrator input to spindle pickups, accord- 
ing to tool monitor program. Concurrently selects 
proper spindle pilot light and indicator instrument. 
Starts integration function at predetermined point of 
machining cycle, and stops integration after fixed 
elapsed time. “Homes” integrator preparing it for 
next operation. This is done by temporarily convert- 
ing integrator from rate servo to positional servo where 
a servo-type integrator is used. 


Avoids false dull tool alarms due to instantaneous load 
peaks and makes the control effectively more sensitive. 
Continually sums the instantaneous levels of thrust or 
torque for a precise time interval. This is equivalent 
to the average, (arithmetical mean.) For a more sensi- 
tive indication, the mean-square may be used as the 
criteria of tool condition, instead of using the mean for 
this purpose. Develops tool condition signal from in- 
stantaneous tool monitor signals. 


Compares the mean (X) or the mean-square (X*) of 
the tool monitor signal (from the integrator) to a refer- 
ence which is equivalent to the like signal of a service- 
able tool. Under favorable design conditions the 
mean-square method may be able to detect one dull 
drill among multiple spindles by instrumenting the cur- 
rent of the drive motor. 


Activates tool condition indicator at control panel when 
tool condition signal (computed by integration of in- 
stantaneous tool monitor signals) exceeds preset refer- 
ence signal. Or, continually measures the tool condi- 
tion signal by means of a meter marked with “working” 
and “dull” ranges; may also sound an alarm when tool 
failure is imminent. 
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Transducer 


Torque Thrust 
Motor current Carbon piles | 
Power input Strain gages 
Meter shunts Hydraulic 
Current transformers} bellows and | 
Thermal converters potentiometer 


Tool monitor 
signal 


Spindle selection and timing 


Spindle selector and timer 


Tool monitor 
signals 


Integrator 


r 
4 xez (mean) or 
0 


k ['le_= 
§ ate x® (mean-square) 
oO 


A= Scale factor f= Elapsed time 


X= Tool monitor signal 


Tool condition 
signal 


Discriminator 


Spindle selection information 


> 


x=> x Ref. x? > x* Ref. 


Tool condition 
signal 


Indicator and alarm 
















Fig. 12—The Cedar integrator can be used to dete: 
dull tools in multispindle machines. The computer cor 
sists of two sections. One section can be used to mon 
tor the integration of the square (mean square) of th: 
drive motor current or thrust signal. The other sectio; 
can be used to monitor the integral (mean or arithme 
tical average) of the drive motor current or thrust sig 
nal. Ordinarily only one method is used. The mear 
square method is more sensitive but may be more 
readily disturbed by “line noise” 
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Fig. 13—Operational diagram showing use of an integrator to compute X, mean of drive motor current or 
spindle transducer (pickup) signal based on servo type analog computer techniques. The discriminatcr is also 
shown. Under normal conditions, between spindle checks, the contacts are as shown. SST, and SST; nor- 
mally closed, and SST. normally open. Under these conditions a positional servo circuit exists, causing the 
integrator potentiometer R» to home, preparatory to the next spindle check. When the spindle selector and 
timer initiates a spindle check, SST; and SST; open and 
SST. closes. This converts the circuit to an integrator 
(rate or velocity) servo, until the SST opens SST. and 
closes SST,, at the end of the alloted integration time. 
After the integration has been automatically discrimin- 
ated, SST; is closed, homing Re, the integration poten-”’ 
tiometer 


Courtesy, Transicoil Corp 














Fig. 14—"Building block” type servo integrator unit. 
Shown are a 40-turn potentiometer (R2), motor-genera- 
tor, and a gear ratio changer for rapid homing. This 
unit is used with a servo amplifier as in Fig. 13 
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a bridge circuit, the absolute thrust reaction 
any spindle is of less importance than its re- 
tive value, compared to other spindles on the 
ead. Of course, “like” duty drills are considered. 
If each spindle on a head has its own mechan- 
cal feed, it can be readily instrumented at a 
spindle thrust bearing. Where each spindle has 
.n individual hydraulic piston feed, from a positive 
displacement, constant rpm pump, the hydraulic 
pressure would be a direct indication of a devel- 
oped thrust—a neat method. These arrangements 
may not be economically practical, except for 
large machines having but few spindles, or those 
using large drills. 

The use of a separate transducer, amplifier and 
indicator for each spindle of a multispindle ma- 
chine, is as obvious a solution as it is an unwel- 
come one, especially to machinery manufacturers. 
Fortunately, this can be resolved much more 
readily than it appears, as follows. Shown in 
Fig. 10 (a) is a simple bridge circuit. In this 
ease it could consist of four strain gages. A 
change in resistance of any arm will develop a 
voltage at the indicator amplifier input. A num- 
ber of strain gages can be used in one bridge 
circuit, as in Fig. 10(b). Yet, increase of any one 
strain gage resistance beyond the normal increase 
experienced by the others (due to normal drill 
wear) will unbalance the bridge, and excite the 
indicator or alarm. 

An indicator and amplifier would in most cases 
be needed for each multiple spindle head in an 
automation-transfer machine, for example. Carbon 
pile transducers are promising, as they do not re- 
quire any amplifiers, but they are not “on-the- 
shelf” items ready for use. Considerable applica- 
tion study would be necessary to use them. 

The maximum number of drills that could be 
monitored by one amplifier and indicator would 
depend on the slope of the thrust versus dullness 
curve. This in turn depends upon the feed, speed, 
temperature, drill, lubricant, and work. These 
must be determined largely by experimentation. 

It should be recalled that dull tool detection is 
especially necessary for monitoring tools prior to 
a scheduled general tool replacement. True, by 
continually, automatically weeding out the early 
tool failures, the tool changing schedule can be 
greatly prolonged, resulting in considerable savings 
and production time. However, there is a sta- 
tistical point at which it is economically sound to 
replace all, or nearly all, of the tools in a machine. 
This is regardless of how long the tools last; 
eventually they must be replaced. In plain words, 
automatic dull tool detection does not replace the 
probability curve, but can in effect negate the 
early failure probabilities that are the bane of 
machinery designers and production engineers alike. 
TABLE 2 summarizes torque methods. 


> Summing Up 


While the squeak, wear land, torque, and thrust, 
all correlate with tool dullness, only torque and/or 
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thrust are readily instrumented. Either method 
is applicable to a single spindle machine, but 
torque measurements require no machine modifi- 
cations or design changes. As a rule, torque is 
best determined by drive motor current analysis, 
and thrust by force sensitive transducers (pick- 
ups) at the head of the drill spindle. While the 
single spindle machine is most readily instru- 
mented, it has the Jeast requirement for it. It does 
however, show how individual spindles in a multi- 
spindle arrangement can be treated. 

The big problem is the multispindle machine. 
There is no pat gadget or solution for the job. 
However, attacking the problem from both the 
mechanical and electrical design standpoints will 
result in success. Each machine is unique. 

Torque limiting clutches can be used, but are not 
readily adjustable to “in-between” settings. 

The method of averaging drive motor current, 
by discriminating integrations, is promising. The 
success of this method is directly proportional to 
the time duration of the active drilling cycle, and 
inversely proportional to the number of spindles 
driven by a single motor. Integrator systems are 
illustrated in Figs. 11 through 14. 

Individual mechanical feeds, or hydraulic feeds, 
for each spindle, in conjunction with a thrust sen- 
sitive transducer for each spindle can be used, but 
are awkward for a large number of spindles. 

An electrical bridge arrangement is especially 
valuable where several spindles performing like 
duty are on the same head. By this means, the 
thrust of any one defective drill is compared to 
the normal thrust of its identical mates. 

The problem of detecting dull tools in multi- 
spindle machines can be solved by the joint efforts 
of machine design engineers and control system 
electrical engineers. They can be staff members, 
or consultant specialists. 

It requires a complete understanding of the 
problem, intelligent design, and a modest amount 
of experimental development. 

Having the proper control circuitry necessary 
to properly sequence and regulate any of the dull 
tool detection systems discussed above, is as im- 
portant as the instrumentation. 
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From billet 
cutoff 


Legend 


Pneumatic load and 
unload cylinders 
ee Billet flow path 


To extrusion 
press 


Fig. 1—Inert gas atmosphere protects hot billets from oxide formation in special 
high-speed low-frequency induction hecter facility. Billet is heated to 2300F 
by passing through two of the three coils shown and in final operation is sprin- 
kled with barium chloride salt before ejection to atmosphere 


és PROGRESS in induction heating has been 
| N D U CT | O N stimulated by industry’s need for a practical 
source of localized heat for certain assembly op- 
erations, heat treating and, especially, preheating 
of work for forging and extrusion processes. Aug- 
HH t AT] N G menting the technical advantages of instantaneous 
heating response, ease of control and simplified » 
maintenance requirements are considerations im- 
IN INERT G AS portant to further use of induction heating equip- 
ment in automated operations—the equipment oc- 
cupies a minimum of floor space and simplified in- 
ATMOSPH ERE stallation requirements permit utilization directly 
in the production line. 

The Magnethermic low-frequency induction heat- 
ing facility at Jones & Laughlin Steel Corp.’s new 
hot extrusion plant typifies the use of this type of 
heating equipment. Round stock of 4 to 5 inches in 
diameter is automatically cut into billets weighing 
about 50 pounds each. Billets are placed on a load- 
ing ramp for automatic cycling through an induc- 
tion heater in which billets are heated to 2300F in 
approximately one minute. This temperature is 
reached by passing billets through three distinct 
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Sabena eee ae 


Fig. 2—Induction heater 
operation is controlled 
from console type control 
panel located adjacent to 
heater and also the hy- 
droulic extrusion press (not 
shown). Hot billet on ta- 
ble in rear rolls down in- 
cline covered with pow- 
dered glass which adheres 
to billet and acts as lubri- 
cant in the extrusion oper- 
ation 


heating zones. In the first coil, work is heated 
first from room temperature to 700F and then at 
a second position in the same coil from 700F to 
1300F. Succeeding billets push work from this first 
coil to a flipper which alternately directs the pieces 
to one or the other remaining two coils to be heat- 
ed from 1300F to 2300F. Properly heated billets 
are then introduced into a spraying enclosure to 
be covered with powdered glass or a barium chlor- 
ide salt which acts as a lubricant in the Ugine- 
Sejournet extrusion process. From entry into the 
first eoil to ejection after being covered with the 
powdered salt, processing of the billet takes place 
in an inert atmosphere to control the formation of 
oxides which are injurious to dies. From the heater, 
the hot billets roll to the extrusion press down a 
ramp covered with more of the powdered salt. 

A trouble free handling system is of paramount 
importance to the continuous use of this billet heat- 
ing facility. Requisite operational simplicity is ef- 
fected by a balanced design employing gravity 
ramps, simple mechanisms, pneumatic cylinders 
and numerous limit switches. Because of the inert 


Pneumatic operated —— 
mechanism 


Air seal unloader 


To extrusion press 
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gas atmosphere, billets are introduced into the 
unit separately through an entrance sealing device 
which maintains an air seal on the heater. A 
pneumatic cylinder rams the billet into the first 
heating zone which in turn causes preceding billets 
to move one station forward. The partially heated 
billet moves to one of the two final heating coils 
by a gravity ramp where it is loaded into and un- 
loaded from the coil by the action of pneumatic 
cylinders; pneumatically operated mechanisms low- 
er the completely heated billet to another gravity 
ramp for transfer into the glassing chamber. The 
coated billet is. then ejected from the heater 
through a rotary reciprocating unloader. Co-or- 
dination of the various cylinders and mechanisms 
is by means of limit switches. 

Thus, it can be seen that as is the case with 
other types of machines in other industries, an 
automated handling system has permitted optimum 
utilization of equipment—a typical example of the 
advances industry must make if actual operations 
are to match the theoretical advantages which 
technological research promises and provides. 


Gillet loading ramet 


Fig. 3—Schematic indicating ramps 
and mechanisms used in moving bil- 
lets from first coil to one of two final 


heating coils. Billet is then trans- 
ferred into glassing chamber and 
subsequently unloaded from heater 
through air lock. Workpieces are 
loaded into and unloaded from coils 
by pneumatic cylinders 





ADVANCING 
CONTINUOUS 
MALTING 


Automated pilot plant is built to safe- 
guard top quality, improve the produc- 
tion process, and do basic research on the 
limitless combinations of process vari- 
ables 


66 


Fig. 1—Pilot malting plant is 
an exact scale model of the 
Fravenheim Process _refine- 
ments to the half century old 
gravity malting system. It 
provides for continuous grav- 
ity malting by this new proc- 
ess in a tower 26 feet tall 
by 5 feet in diameter 


HANDLING AND PROCESSING the food- 

stuffs of the world is a big business. Bulk 
processing of grain as a basic food is of partic- 
ular importance in this industry. Typical of the 
problems encountered in natural materials is the 
process of making malt. This process involves 
chemical changes, but employs no chemicals to 
bring about these changes. Since various ship- 
ments of the unprocessed grain may react dif- 
ferently, the conditions of temperature, time and 
humidity that determine the success of the process 
must be kept under rigid control. This is a situa- 
tion where the techniques of automation can play 
a major role. 

Malt is a processed form of barley, rye, wheat 
or other grains. In its processing, certain internal 
chemical changes take place within the grain so 
that the finished malt consists of starch, cellulose, 
protein matter and enzymes. 

Barley malt is the basic ingredient used in brew- 
ing beer. Malt starches are converted in the brew- 
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ing process to maltose sugar, thereby imparting 
to beer a distinctive flavor, color, body and aroma. 
The brewing industry consumes about one bushel 
of malt per barrel of beer, and because its require- 
ments are over 80 million bushels of barley malt 
each year, it is malt’s biggest customer. 

There are many other uses for grain malts in 
the distilling industry, the pharmaceutical indus- 
try and in the food industry for baby foods, break- 
fast cereals, baked goods, confectioneries, soft 
drinks and milk shakes. 

Briefly, the chemical changes that occur inside 
the kernel of grain in its conversion to malt come 
about by permitting the grain kernel to germinate 
under carefully controlled conditions. Three broad 
steps make up the entire malting process. First, 
it is steeped. At this point, the grain is submerged 
in tempered water for two days so that moisture 
penetrates thoroughly into each grain kernel. Next, 
it is allowed to germinate. The steeped grain 
kernels are placed in specially designed compart- 
ments where air of just the proper temperature 
and humidity is circulated through the grain to 
maintain exact germinating conditions. The grain 
“grows” in this manner for six days. At the end 
of this time, germination is halted by a kilning 
process in which the germinated grain is lowered 
into heated kilns and most of the moisture is ab- 
sorbed from the kernel by the heated air. This 
last step takes about two days and when com- 
pleted, the dried kernel is finished malt. 


> New Malting Process 


Over a half century ago, George J. Meyer 
pioneered the application of the gravity principle 
to the malting process. An original gravity malt- 
ing plant was erected at that time and with re- 
finements, has been operating successfully since 
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Fig. 2—Nerve center of the completely autematic pilot 
malting plant is this control panel. Forty-two record- 
ings of temperature and other variables are made here. 
Controllers actuate 52 valves, gates, dampers and 
similar devices for the 10 day malting cycle. Edward 
E. Fravenheim Jr. (left), vice president of Meyer Malt 
and designer of the Frauenheim Process, is discussing 
the new installation with B. Robert Segman, chief chem- 
ist, who collaborated in the work 


then. The process and its later improvements are 
covered by patents. 

Early in 1954, the George J. Meyer Malt and 
Grain Corp. announced the latest refinements to 
the gravity malting principle—the Frauenheim 
Process for continuous gravity malting. Its layout 
places all stages of the malting process in one huge 
vertical tower. The barley is steeped on two floors 
at the top, flows by gravity from one to another 
of the six germinating compartments and moves 
by gravity into a two-stage vertical type kiln. 

All the refinements for accomplishing this feat 
are now in operation at the present Meyer malt 
plant. They include three new patented features. 
Complete gravity flow is made possible by the 
patented, tower-type arrangement of germination 
compartments. This is the very heart of the Frau- 
enheim Process. It not only increases the handling 
efficiency, but assures a full, unbroken kernel. For 
the brewer this means an increased extract per 
bushel. Another patented feature provides for the 
use of reversing air of just the right moisture 
content and temperature. It can pass through the 
germinating grain in either direction. By so doing 
it assures the most favorable conditions for ger- 


mination of every kernel—and for exceptionally 





Fig. 3—Stainless steel vertical germinating compart- 


ments are the heart of the process. In this pilot plant 
they have been constructed to scale of one inch to 
one foot. Shafts and gears at the left are used for 
turning the germinating grain 








fine modification. A third significant patent covers 
the elaborate grain temperature control system. 
Controllers maintain the correct temperature in 
each compartment, thus contributing to malt uni- 
formity. 


> Pilot Malting Plant 


It was decided that if any new advance were to 
be made in process control and malting research, 
it could best be done through premalting of ade- 
quate barley samples—larger than employed in 
normal laboratory procedure—but independent of 
regular production. Consequently, Meyer Malt 
erected a new four-floor addition to their plant 
and installed a unique Frauenheim Process pilot 
malting plant. Its operation is a definite advance 
into three expanded areas of process control and 
malting research. 


1. Barley Control—By premalting in large quanti- 
ties, the Pilot Plant elaborates on existing safe- 
guards for determining top quality malting 
barley before barley is purchased. 

. Process Control—The increased information 
from premalting is adapted to the production 
process for even greater malting control. 

. Malting Research—The size, the flexibility, 
and the automatic controls introduce an almost 
limitless combination of process variables for 
probing into all areas of malting. 


The pilot malting plant, which was designed by 
Meyer Malt’s vice president, Edward E. Frauen- 
heim, duplicates in principle the Frauenheim Proc- 
ess for continuous gravity malting. Every opera- 
tion in the process is built to scale, Fig. 1, so that 
the grain is malted under exact production con- 
ditions. 

The total height of the pilot malting plant tower 
is 25 feet, 8 inches. The scale is one inch to one 
foot. The completed pilot plant weighs over four 
tons, has 168 glass and stainless steel doors, a 


quarter mile of rubber gasket and five miles 

copper tubing and wire. Four different types 

malt can be produced at one time. The new co 
struction embodies the pilot plant, the pilot pla 
control room, and an observation lounge. T) 
whole addition is closely integrated with the mo 
ern control laboratory. 


> Pilot Plant Instrumentation 


The Pilot Plant is completely automatic. Th 
Leeds and Northrup Co. equipment on its contr« 
board records 42 different variables at one time 
Fig. 2. It further controls 52 different valves 
dampers and gages for temperature, water flow 
humidity and air. 

For steeping, the control panel regulates th« 
temperature of the steep water; drains, replaces 
and circulates the water; controls compressors for 
aeration of the water; overflows the water and 
drains the tank in a continuous 48 hour cycle. In 
the germination stage, Fig. 3, controls maintain 
the grain temperature at predetermined, fixed 
levels for each of the 6 compartments; maintain 
the humidity at 100 per cent; operate a refrigera- 
tion machine; open and close water valves; and 
record air and grain temperatures. In the final 
stages of kilning, the controls maintain the tem- 
perature in the upper kiln and provide a gradually 
increased temperature in the second kiln. All fans, 
blowers, etc., are also automatically controlled. 

The complete model is surrounded by a power 
operated lift, Fig. 4, which travels its full height. 


It is used to transport technicians to any level of 


the tower for close inspection. 

Developments such as this that are founded 
on experience accumulated over the years, ex- 
panded by a recognition of the value of research, 
and utilize the latest principles of automation are 
certain to spell advancement for a growing 
economy. 


Fig. 4—A specially designed lift, 
seen here at the level of the ob- 
servation lounge, carries techni- 
cians to any level of the pilot plant 
for close inspection of the malting 
operation through any of the 168 
glass doors 
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Fig. 1—Each half of this automated machine is an independent machining unit with 
three stations at which identical drilling and deburring operations are perfermed. 
All three stations in each section are fed by a single in-line transfer mechanism for 


that section. 


Inset shows the discharge end of one transfer unit 


STEPPING SWITCH AND CLEVER HANDLING 


AUTOMATE DRILLING 
AND DEBURRING 


HIGH-SPEED PRODUCTION is a practical 

accomplishment with a combination drilling 
and deburring machine built by Avey Drilling 
Machine Co. Approximately 3100 pieces are proc- 
essed per hour on this machine. The workpiece 
is an open end hollow cylinder through the wall 
of which a %%-inch diameter hole must be drilled 
and the burr removed. 

The machine, shown in Fig. 1, consists of twin 
sections mounted on a common base. Each sec- 
tion is independent of the other, and either section 
may be shut down for service and repair without 
disturbing the other section. Each half of the ma- 
chine has a transfer mechanism, a horizontal, cam- 
fed, 3-spindle drilling unit and an identical, vertical 
3-spindle unit for deburring. 

Parts are fed down one at a time into each 
transfer mechanism, which consists of rails defin- 
ing the transfer path and a hydraulic piston which 
acts on the last-fed piece to push the line of work- 
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pieces along the rails. The piston can be selective- 
ly actuated to travel either one or three times 
the diameter of the workpieces. 

This rather unique selective pusher travel is 
used since a single transfer path, Fig. 2, feeds 
each of the three stations in each half of the ma- 
chine, and the complete drilling and deburring 
operation is performed at each station. In other 
words, three pieces are simultaneously machined 
indentically in each half of the machine with ma- 
chining operations being performed at each sta- 
tion on every third part passing through that 
station. 

When a machining cycle is completed, the line 
of workpieces is advanced three spaces, and the 
number of spaces between stations is designed so 
that this movement brings an unmachined piece to 
each station. During the machining cycle the hy- 
draulic pusher performs two single space move- 
ments to refill the feed end of the transfer tracks 
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Fig. 2—Schematic diagram showing the 
transfer mechanism just after workpieces 
have been indexed and clamped for 
machining. Two single space strokes 
of the indexing cylinder will cccur be- 
fore the next 3-space stroke brings three 
new workpieces into the stations 





in preparation for the next 3-space movement. One 
workpiece drops into position on the transfer track 

) each time the pusher retracts. 

Both halves of the machine have the following 

) operating cycle: 


: 
) 1. Advance line of workpieces three spaces 


2. Clamp the three pieces positioned in the ma- 
chining stations 


3. Drill the three pieces at low speed 

4. Advance one piece at feed end one space (dur- 
ing drilling) 

5. Deburr the three pieces 

6. Redrill the three pieces at high speed 


7. Advance two pieces at feed end one space 
(during redrilling) 
8. Unclamp the machined pieces 








The operating cycle will repeat automatically a 
long as desired if parts are present in the loadin 
chute to actuate a limit switch there. Provisio 
is made for another operation to repeat the debur 
ring if desired. Addition of this operation is pos 
sible by changing two wires on the control pane 
of that section. 

As Fig. 1 shows, each section has its own in 
dependent control panel with a common pane! 
which appears at the right, for the common hy 
draulic and coolant systems. After he has started 
the automatic cycle, the operator is only required 
to change tools and remove chips. 

Basic component for sequence control of the 
cycle is a telephone type rotary stepping switch, 
Fig. 3. Stepping switches used in this machine 
each have two banks of contacts, the first of which 
controls the stepping action. The second bank 
of contacts controls the sequence of the machine 
actions. Stepping action is accomplished by en- 
ergizing the switch coil. An interrupter contact 
operates a relay to break all circuits through the 
wiper contacts before the switch steps. In this 
way the wipers are never used to break a circuit. 
As additional insurance against production delays, 
a spare stepping switch, completely wired, is used 
as a stand-by for quick replacement. 

For half a century rotary stepping switches have 
been used by the telephone industry, but only re- 
cently have they been applied to an increasing 
number of industrial uses. Such delay in applica- 
tion of developments in one industry to other 
industries is all too often the unfortunate result 
when horizontal channels of communication cutting 
across specialized vertical areas are not available 
or are not utilized. 















Fig. 3—Major component used to sequence events in 
each half of the machine is a telephone type stepping 
switch shown here, supplied by Automatic Electric Soles 
Corp. This switch should control producticn of 20 mil- 
lion parts without requiring service other than lubrication 
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Fig. 1—Compactness of automated foundry system is 
illustrated by this view of a portion of the line. Flasks 
move from left toward four-station mold unit in right 
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foreground under sand charging equipment 





AUTOMATION 
IN FOUNDRY 


KEYED TO MOLD PRODUCTION 


Many of the operations in a foundry meet two of the most im- 
portant tests in considering the desirability of automation— 
the various jobs are unattractive from an environmental 
standpoint and are repetitive in nature. With desirability 
established, this article covers a most important additional 


point—feasibility of automation 


CO-ORDINATING the various movements and 

manipulations of the parts of a sand mold 
during its travel through an automated foundry 
might appear, at first glance, to present insur- 
mountable problems. But consider the Osborn 
Mfg. Co.’s packaged automated foundry system at 
the Eberhard Mfg. Co., Fig. 1. 

Osborn engineers have conceived a solution in- 
volving a closed circuit molding system designed 
for a set flask length for any specific foundry. 
Simplified electrical and pneumatic controls are 
made possible by arranging for flasks to push each 
other on various conveyors in sequential movement, 
Fig. 2. Movement is obtained through the pusher 
action of a few strategically located pneumatic 
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cylinders set for a pushing stroke equal to a flask 
length. In this particular system, Osborn Mfg. Co. 
was primarily concerned with handling of the mold 
parts; National Engineering Co. was responsible 
for the automated sand handling equipment and 
the Haylco Controls Corp., the sand conditioning 
equipment. 

A plan view of the installation at the foundry 
of the Eberhard Mfg. Co. is shown in Fig. 3. This 
particular unit is capable of producing 300 molds 
per hour with a casting weight ranging from one 
ounce to 2.5 pounds. The number of castings per 
mold vary from 12 to 60. 

In operation, the cope and drag patterns are 
placed on the molding unit—a four-station index- 
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AUTOMATION 
IN FOUNDRY 


Fig. 2—Control of system is accomplished from central 
panel. Special solenoid actuated valves in right fore- 
ground control operations of various pneumatic cylin- 


ders through sequencing action of timing cams in elec- 
trical circuit 


ing machine—which is indexed to a filling posi: on 
to receive, alternately, a cope or drag flask an 
proper charge of sand. From this filling stati n, 
the machine then indexes to a molding sta‘ 
where the sand is automatically rammed to  j¢ 
correct compactness. Fig. 4. Subsequently, | 
prepared molds are then indexed to a drawing s 
tion where the pattern is drawn from the mold a 4 
the mold is ejected onto a flanged roller convey 
Ejection of subsequent molds pushes all p 
ceding molds along the conveyor. A limit swit ) 
controls the operation of a drag rocker mechani: 
such that cope halves of molds continue on t 
original conveyor but the alternately position: 
drag halves are turned over and down on anoth: 
conveyor set at a convenient height for manu 
placement of necessary cores. At this point, th. 
cope half, with pattern cavity down, is located o: 
one conveyor and the drag half, with pattern cavit 
up, is traveling on a lower second conveyor, Fig. 5 


After the coring station is a closing station con- 
sisting of a pivoting mechanism which swings th: 
cope half of a mold from the upper conveyor and 
closes it on the drag half, Fig. 6. Every two com- 
pleted molds ejected by the closing mechanism are 
transferred, by means of a pneumatic cylinder, 
to a station where the pair of molds are positioned 
on a pallet; molds are then brought into contact 
with a weight setter mechanism which holds the 
molds together during the pouring operation and 
for as long as necessary during the cooling period. 

After pouring, Fig. 7, successive pallets push 
each other along a cooling conveyor, the length of 
which has been determined by type of work being 
processed in the particular foundry. At the end 
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Fig. 4—Alternately, cope and 
drag flasks come into position 
over proper pattern; the pattern 
table moves wpward under the 
flask and is automatically filled 
with proper charge of sand. After 
the filling operation, the machine 
indexes filled mold to second sta- 
tion (left) for ramming 


of the cooling run, the molds are slid off the pallet 
which is returned to the pouring station by the re- 
turn section of the same conveyor which carried 
the poured molds through the cooling run. 

An elevator mechanism receives the poured molds 
and lifts them to a suitable height for transfer to 
a conveyor leading to an automatic shakeout ma- 


Fig. 5—Rock-over places drag half of mold, pattern 
cavity up, on lower conveyor for manual insertion of 
necessary cores prior to closing operation 


Fig. 6—After cores are set, closing mechanism pivots 
to bring both parts of mold into position for closing. 
Note cylinder, lower left, which pushes completed 
molds to pallet loading area prior to pouring opera- 
tion 
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chine, Fig. 8. One at a time, the molds are received 
at the shakeout area and cope and drag halves sep- 
arated. Drag half is rocked over to facilitate cast- 
ing and sand removal. After the sand recovery 
operation, the two halves of the mold are in a posi- 
tion to commence a new cycle at the mold prepara- 
tion unit. 

With the exception of core setting and pouring, 
which are manual operations, the entire system 
can be controlled by one man through a central 
control panel. Of interest, in addition to the re- 








markable production rates achieved with this auto- 
mated system, is the saving in floor area. As 
an example, the Eberhard installation occupies ap- 
proximately one-quarter of the floor area which 
would be required in a typical foundry in accom- 
plishing an equal rate of production. 

One other important point warrants a comment. 
Though it is generally thought that job-shop type 
of production does not lend itself to automation, 
this particular system illustrates an important ex- 
ception. The unit of work being automated is not 
the end product being manufactured (castings) but 
the component parts of a standard size mold. As 
the design permits rapid change over of patterns, 
any job-shop quantity of parts can be made with- 
out disturbing the benefits realized from automat- 
ing the molding process—the result is an automated 
job-shop production facility. 


Fig. 7—Not yet in operation, remote control of pouring 
will be controlled from central point overlooking entry 
into cooling tunnel 


Fig. 8—Automatic shakeout recovers castings. Parts 
are vibrated onto trolley conveyor for transferral to 
cleaning area. Empty flasks ore fed back into mold- 
ing machine to start new cycle 


—CONTROL BY DIGITAL COUNTER 


DIGITAL controller developed by American Elec- 
tronic Mfg. Inc. can be applied to wide variety of 
industrial control problems. Typical applications 
include control of machine tool operations, conveyor 
belts, and batch mixing operations. Unit has capa- 
city of 2500 counts; it adds and subtracts at rates 
up to 20 decimal digits per second with an accuracy 
of 0.04 per cent. The count at any instant is 
shown on four illuminated windows by a new type 
of indicator tube known as the Inditron. 

Set of switch controls on the front panel of the 
unit provide for presetting any four digit number, 
positive or negative, up to 2500. An output sig- 
nal is obtained from the controller when this pre- 
set number is reached by an incoming pulsating 
signal. 

As an example of a typical tool application, the 
controller is used on a line of stretch-forming ma- 
chines of Sheridan-Gray Inc. An operator first 
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manually operates the machine through a complete 
cycle with the controller indicating pulse counts 
received from special transmitter during the cycle. » 
Succeeding pieces are loaded into the machine and 
operations are then automatically controlled by 
presetting the determined count into the controller. 

The problem of counting items on two conveyor 
belts, one belt feeding the other and both operat- 
ing at different speeds, is frequently encountered 
in industry. Photocells or similar devices are com- 
monly employed in the system. If, for example, 
the count on one conveyor is 10 items per second, 
and on the second belt 20 items per second, the 
controller receives pulses from the photocell- 
transmitter at one belt up to a count of 10; it then 
starts the second belt. At the count of 20 from 
the second photocell-transmitter, the second con- 
veyor belt is stopped automatically and the first 
belt is started again. 
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» Fairbanks-Morse Design Engineers wanted to 
§ see how you could get more production out of 
y every square foot of premium production 


= line space, 


They designed the now-famous Fairbanks- 


| Morse Axial Air Gap Motor that is much 


shorter than conventional type motors. That 
saved “motor space” can become “production 
space”’ by the addition of one or more machines 


§ to every production line. 


ae eee 


it is this kind of design approach that typi- 
fies the product bearing the Fairbanks-Morse , 
Seal of Quality. When next you look for an The Secret... is that the air gap 
in this motor is perpendicular to 
the shaft, rather than parallel as in 
a conventional motor... without 


electric motor...a scale...a pump...a 
diesel engine, look for the F-M Seal and see 


» the difference that quality makes. sacrifice in performance. 


Fairbanks, Morse & Co., Chicago 5, Ill.} 


The Result... is that by replac- 
ing conventional motors with F-M 
Axial Air Gap Motors, enough 
space has been saved to add one or 
more machines to the line 


@) FAIRBANKS-MORSE 


a name worth remembering when you want the best 


ELECTRIC MOTORS AND GENERATORS + DIESEL LOCOMOTIVES AND ENGINES - PUMPS - SCALES - RAIL CARS - HOME WATER SERVICE EQUIPMENT - MOWERS - MAGNETOS 
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new 
equipment 


Machines and plant equipment designed for more automation ope: sition; 


ADJUSTABLE HOUSING PROCESSOR 


Any one of six different hous- 
ings can be processed on this self- 
contained drilling machine, with no 
additional locators required. Oper- 
ations can be varied to suit a par- 
ticular housing by adjustments 
which are direct gage settings 
for each of the six housings. Ma- 
chine eliminates handling and set- 
up normally associated with this 
drilling operation. Housing is 
placed in preload position, machine 
carries part to the work station 
and through complete cycle of op- 
erations when cycle button is 
pressed. Endwise location is taken 
from a flange, and is adjustable 
to suit particular housing. Up and 
down location is taken from bear- 
ing diameters and is also adjust- 
able to suit the part. Vent hole 
drilling unit of the machine is me- 
chanical and cam operated. It is 
adjustable by gage setting to ac- 
commodate various contours of six 
different rear axle housings which 
can be processed on machine. 
Twenty holes are drilled automati- 
cally in the housing—ten from 
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each side—along with one vent 
hole. Hydraulic and coolant tanks 
are contained in base to save floor 
and work space. Electrical panel 
is mounted to base. Coolant is 
piped into each bushing plate and 
manifolded to point of application. 
LaSalle Tool Inc., 3840 E. Outer 
Dr., Detroit 34, Mich. 

Circle No. 1 on Reply Card 


PRINTER AND PACKAGER 


Trademark, product description 


or control number can be imprint- 
ed on packages simultaneously 





formed, filled and heat seai-d hy 
new machine. Equipped y th , 
Markem printing unit, machine ay. 
tomatically prints flexible two-dj. 
mensional packages, formed around 
product from roll stock at rates 
up to 3600 per hour. Vertica! feed. 
ing principle permits packaging 
single items or assortments. Va. 
riety of both uniform and irregu- 
lar shaped items can be handled 
without change or adjustment of 
feed. Positive registration of pack- 
age imprint is assured by printing 
head cycling through limit switch 
activated by machine. Other fea- 
tures of machine include variable 
speed drive, automatically con- 
trolled sealing pressure and ten- 
perature, and automatic safety fea- 
tures. Pak-Rapid Inc., 530 N. 2ist 
St., Philadelphia 30, Pa. 

Circle No. 2 on Reply Card 


SHEET LIFTER 


Designed to handle sheets of any 
nonporous material up to 5 ft wide 
by 20 ft long weighing 2000 lb— 
with a 7 to 1 safety factor, sheet 
lifter is equipped with a U-hook 
for attaching to an overhead crane. 
Sheets may be moved to any lo- 
cation in plant with safety. Lifting 
of sheets is accomplished by vac- 
uum produced by two pumps. Vac- 
uum is drawn through tubes and a 
storage tank to eight rubber cups. 
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No pinch bars to separate sheets 
or grappling hooks for lifting load 
are necded. Feature of sheet lifter 
is ability to rotate sheet 180 de- 
heet or plate when inverted 
can carried with safety and 
without dependence upon vacuum. 
2otation may be stopped at any 
angle from horizontal to 180 de- 
srees, facilitating inspection of 
both sides of sheet and providing 
means of vertical stacking of 
sheets. Larger vacuum sheet lifters 
are available to lift sheets or 
plates weighing up to 4000 Ib. F. 
J. Littell Machine Co., 4127 Rav- 


enswood Ave., Chicago 13, IIl. 
Circle No. 3 on Reply Card 


PS 
grees 


CAM FEED UNITS 


Furnished in four sizes, line of 
cam units up to 5 hp capacity is 
designed to drill, ream, tap and 
mill. Each unit is self-contained; 
power is derived through single 
motor with no air or hydraulic 
pressure used. Units can be mount- 
ed in any position and any number 
of units can be used. All four sizes 
are cam controlled. Standard equip- 
ment with each unit includes four 
standard cams and complete sets 
of cycle change gears. Feeds and 
speeds within ranges are of in- 





finite variation, and charts are 
provided to aid in selection of 
proper speeds. Four drives are fur- 
nished: cone pulley, direct motor, 
stub shaft or gear box. Oiling sys- 
tems are self-contained. With four 
sizes, drill size range is from %- 
through 2 inches. Cycle time ranges 
from 2 through 410 seconds. 
Stroke range is from 2% through 
2 inches. Spindle speeds range 
from 300 through 4032 rpm. Zagar 
Tool Ine., 24000 Lakeland Blvd., 
Cleveland 23, O. 

Circle No. 4 on Reply Card 
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TAPE CONTROLLED WORK POSITIONING DRILL 


Electronic punched tape control 
positions work automatically for 
any number of holes in new drill- 
ing machine called Jigmatic. 
Punched tapes are prepared from 
engineering drawings. Operator 
positions work properly with re- 
spect to table’s X and Y axes, 
feeds tape into reader on electron- 
ic control console and drills holes. 


STRIP CONVEYOR 


Called Rapistan flow track, 
lightweight gravity wheel strip 
conveyor is available in two stand- 
ard sizes, each with a choice of 
three wheel spacings for handling 
wide range of materials. Feature 
of conveyor is method of wheel 
mounting to give two-point axle 
support to provide maximum re- 
sistance to bending under loads. 
Lock nuts hold wheel assembly se- 
curely, and wheel bearings are 
lubricated for life. Standard 10-ft 
section of flow track with sup- 
ports on 5-ft centers can distribute 
load capacity of from 400 to 750 
lb and weighs only 15 to 24 Ib. 


By providing fully automatic, 
punched tape control of work po- 
sitioning for drilling, Jigmatic cuts 
down-time and is adaptable to 4 
ft or larger radial drills or other 
suitable drill spindles. Machine has 
no stops or dogs to set. Arter 
Grinding Machine Co., Worcester, 
Mass. 

Circle No. 5 on Reply Card 


Applications of conveyor include 
handling packages, cases, cartons, 
pallets, sheet stock, cylindrical ob- 
jects and other materials in pro- 
duction or warehousing operations. 
It can be used with other types of 
conveyors, may be mounted on 
stands, laid on the floor or set on 


% 
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work benches to reduce manual 
handling. Rapids-Standard Co. Inc., 
Dept. FT, 342 Rapistan Bldg., 


Grand Rapids, Mich. 
Circle No. 6 on Reply Card 


AUTOMATIC GRINDER 


New combination provides auto- 
mation in grinding and polishing 
operations. Adjustable shaft hop- 
per and adjustable chain feed con- 
veyor handle a range of sizes of 
shafts or any long cylindrical piece 
parts. Both hopper and conveyor 
are mounted on rollers on a floor 
stand, while the other end of the 
conveyor is bolted to the grinder 
work rest slide. Therefore, as the 
grinding wheel wears, hopper and 
conveyor are maintained in the 
correct relationship. For tandem 
grinding setups, conveyor can be 
equipped with special guide plates 
which present the parts to the 
grinder in precise alignment, even 
though the grinders have unequal 
wheel wear. Kraus Design Inc., 
977 Exchange St., Rochester 8, 
N. Y. 

Circle No. 7 on Reply Card 


HEAT TREATING UNITS PROVIDE AIR COOLING 


Three heat treating units fea- 
ture multiple cooling zones for air- 
cooling of work in protective at- 
mospheres. Units make possible 
carburizing, carbonitriding, nor- 
malizing, annealing, stress reliev- 
ing, and brazing operations under 
atmosphere protection to achieve 
bright, scale-free work. Applied to 
the cooling zones, unit provides 
scientific control of both heating 
and air cooling cycles under high 
production conditions. Units are 


NUMERICALLY CONTROLLED TURRET LATHE 


Completely controlled by a 
punched tape, machine is automat- 
ically cycled and provides recti- 
linear motions with precise con- 
trols to end points. Tape also 
controls spindle speed—choice of 
32 speeds—16 in high range and 
16 in low range; indexing of 
six-position turret to any face at 
any time; indexing of four-posi- 
tion turret to face at any time; 
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operation of hydraulic powered 
collet chuck and bar feed; turning 
coolant on or off; opening or clos- 
ing hood; and resetting of tape to 
repeat cycle. Tape uses binary 
number coding for maximum use 
of tape space. Tools are preset to 
gages for given dimensions. Com- 
bination makes it possible to ob- 
tain a drawing, code necessary in- 
formation, punch a tape, plug in 


classified at 400, 500 and 900 lb 
per hour at 1500F. Maximum 
weight per charge is 600, 800 and 
1400 Ib respectively. Operating 
temperatures of 1850 F or 2150F 
are available. In operation, work is 
loaded directly into the heating 
zone, and after the proper time 
at heat, is transferred automatical- 
ly to the cooling zones by Cold- 
Chain transfer. Ipsen Industries 
Inc., Rockford, Il. 

Circle No. 8 on Reply Card 


preset tools and make part without 
further tool adjustment. Machine 
is well suited for short run jobs, 
even single piece production; at 
the same time automatic cycle al- 
lows turret lathe multiple tooling 
on long runs, thus extending range 
of turret lathe operations. Jones 
& Lamson Machine Co., 40 Wool- 
son St., Springfield, Vt. 

Circle No. 9 on Reply Card 
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yACUUM METALLIZER 


Designed for continuous roll 
metailizing, single-chamber, vac- 
yum metallizer features faster 
metallic coating of plastic film 
and sheeting, such as Mylar, ace- 
tate, cellophane, butyrate, and 
even thin sheet steel. Units have 
a single vacuum chamber and thus 
need only a single vacuum pump- 
ing system. Metallizing units can 
coat material in widths of 6, 24, 
36, 48, 54, or 60 inches, at speeds 
up to 500 ft per minute. Rolls up 
to 24 inches in diameter can be 
accommodated in units, and ma- 
terial ranging in thickness from 
0.0005 up to 0.0020-inch can be suc- 
cessfully coated on a continuous 
basis. Units are designed to de- 
posit a brilliant, uniform coating 
of metal over entire width of ma- 
terial with no dark or burned 


areas. An observation port set into 
cover of unit, plus a fluorescent 
light source placed behind coated 
film allows operator to check uni- 
formity and quality of coating 
continuously during deposition 
process, and to adjust speed of 
travel of material through evapora- 
tion chamber to obtain desired 
thickness of metal deposit. Air ac- 
tuated poppet valves, pushbutton 
controlled from front panel, sim- 
plify operation of units. Other uses 
for continuous roll metallizing in- 
clude condenser paper for pro- 
duction of capacitors, decorative 
wrapping papers, metallic string 
and textile fabrics. F. J. Stokes 
Machine Co., 5500 Tabor Rd., Phil- 
adelphia 20, Pa. 

Circle No. 10 on Reply Card 
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Through the 4th Dimension 
Time Barrier 
to New Production Highs 


LIPE AML BAR FEED 
gears machine production to the steady flow of Time 


A industrial results are achieved in Time . . . vital 4th 
dimension that measures output, costs, profit. Shorten the 
time gap between operations . . . shorten the time when machines 
are “cutting air”... keep machines producing at a steady optimum 
rate during the fatigue slow-down from 10:30 to noon, and from 
3 P.M., till closing time .. . and you are getting 4th Dimension 
production. Production that is geared to the steady flow of Time. 


Lipe AML Bar Feed Produces from 30% to 100% 
More Output by Eliminating Time Losses. . . 


Time losses account for the enor- 
mous differences in output among 
workmen. By eliminating these 
losses automatically, the Lipe AML 
Bar Feed boosts overall production 
from 30% to 100%. That’s because 
stock is fed to the machine inde- 
pendent of the operator. Constant 
pressure behind the stock assures 
uniform speed of feed. No feed 
fingers to fail or mar stock. No 
multiple feed-outs, even on the 
longest pieces. 


Mail the coupon 
now for free lit- 
erature giving full 
details on the Lipe 
AML Bar Feed. 


LIPE ROLLWAY CORPORATION 
Syracuse 4, N. Y. 


Sure, I'd like to know more about the Lipe AML Bar Feed. 
Send me your free booklet. 
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Designed to save floor space in 
press rooms, combination cradle 
and straightener features a reverse 
loop design. Loops of stock are 
directed over the coil by means of 
an upright stock guide and under 
the coil by an internal stock guide. 
Coil stock is carried on two pow- 
ered rollers which are mounted in 
self-aligning ball bearing pillow 
blocks. Rotating side plates hold 
coil stock in place and provide 








STRAPPER AND SEALER 


Designed to strap and seal pack- 
ages of various sizes, electrically 
powered machine automatically ap- 
plies and tensions the strap, makes 
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COIL STOCK CRADLE AND STRAIGHTENER 





alignment with the press. Straight- 
ener will handle stock up to 3/16- 
inch thick, and consists of two sets 
of pinch rolls and five straighten- 
ing rolls. 

New unit has a four to one 
variable speed drive motor which 
is automatically stopped and start- 
ed by a loop control arm. Special 
Equipment & Sales Co., 3949 E. 9 
Mile Rd., Hazel Park, Mich. 
Circle No. 11 on Reply Card 


and crimps its own seals and cuts 
the strap. Depending on size of 
packages banded, machine will 
make up to 1000 ties per hour. 
Packages of different sizes and 
contours can be banded one after 
another without adjusting machine. 
Strapping tension can be adjusted 
in seconds. Machine, which is 
called the Autobinder, makes its 
own seals from a coil of special 
steel. Reel for dispensing the % 
by 0.015-inch steel st~ .ping is 
furnished with Autobinuer. Band- 
ing machine can be installed in 
production lines for added speed 
in packaging. Package with a min- 
imum width of 7 inches and up 
to 20 by 22 inches can be strapped 
on Autobinder. A. J. Gerrard & 
Co., 1950 Hawthorne Ave., Melrose 
Park, Ii. 

Circle No. 12 on Reply Card 





DIFFERENTIAL SCALE 


Automatic scale weighs 
and non-free flowing mater 
accurately as dry aggregat: ma. 
terials. Unit automatically an: cop. 
tinuously delivers a _ se octeg 
amount of material, the wei; 
which is a set difference be! veep 
a fully loaded and partially |. ideg 
scale. Called a weigh-in and w. igh. 
out scale, unit is made up f a 
weigher, dial scale and totalizer 
Weigher, consisting of weigh op. 
per mounted on a short belt con. 
veyor, is suspended from levers 
terminating in dial scale. Belt con- 
veyor provides a live bottom for 
weigh hopper, and facilitates dis- 
charge of hard to handle mate. 
rial. Scale is suitable for weighing 
adhesive materials which cannot 
be weighed accurately by conven- 
tional scales. Among materials also 
handled by unit are chemicals, 
foods, fertilizers, cement and rock 
































































products. To start a weighing cy- 
cle, operator feeds material into 
weigh hopper by pushing a start 
button located on remote panel 
board. As hopper is being loaded, 
dial scale pointer moves up and 
round dial until batch weight plus 
tare weight is shown to have been 
deposited in hopper. Feeding then 
stops. After dial pointer steadies 
itself momentarily, belt on weigher 
goes into operation, discharging 
material as it moves. As material 
drops from weigher, scale pointer 
moves back down dial until tare 
load has been reached. At this 
point, belt stops and _ required 
amount of material has been dis- 
charged. Totalizer which may be 
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jocated mext to dial scale or re- 
motely, indicates this weight. Cy- 
cle then automatically repeats it- 
self. Richardson Scale Co., Van 
Houten Ave., Clifton, N. J. 

Circle No. 13 on Reply Card 


TWO-WAY DRILL UNIT 


Right-angle drilling on any 
standard drill press is possible with 
self-contained drill unit. Units are 
locked to drill press by a cam 
wedge, either manually or auto- 
matically. Pressure from vertical 
unit, while drilling, advances hori- 
zontal unit. Feeding of cross or 
right angle is accomplished by rack 
and pinion gears. Moving parts are 
lubricated automatically by means 
of a reservoir built into the unit. 
Illustrated unit drills four holes 
in a gear shift lever. Only three 
spindles are actually drilling the 
four holes—two vertical holes and 
one right-angle hole through split 
clamping arms. Additional spindles 
ean be provided for either vertical 
or horizontal drilling. Michigan 
Drill Head Co., P.O. Box 4643, De- 
troit 34, Mich. 

Circle No. 14 on Reply Card 


ADJUSTABLE CONVEYOR 


Used in foundries, forging plants 
ind parts warehouses, adjustable 
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conveyors are bent models 
equipped with steel wire mesh 
belts. Low end of conveyor can be 
adjusted from 20 inches down to 
8 inches above floor. Height of 
upper end ranges from 32 to 72 
inches depending upon length of 
conveyor. Incline is 30 degrees 
from flat. Standard conveyor sizes 
are 60, 90, and 120 inches long 
with 8, 12, 16 and 20-inch wide 
belts giving 6, 9, 13 and 17-inch 
wide carring cleats. Flat end is 
available in 18, 24, and 30-inch 
lengths. Belt and side guides are 
replaceable. Variety of steel belt 
weaves and cleats are available. 
Campbell Machines Co., 18634 Fitz- 
patrick, Detroit 27, Mich. 

Circle No. 15 on Reply Card 


INFRARED OVEN 


Infrared paint drying system for 
automobile and truck bodies uses 
tubular quartz lamps with special 
polished aluminum reflectors which 
eliminate dead spots and give 100 
per cent coverage. Mounted in spe- 
cial ceramic heat insulators to pro- 
tect electrical connections, 1000 w 
lamps with a life over 5000 hours 
have individual low or high heat 
controls for localized drying. Unit 
consists of two vertical lamp banks 
and a horizontal lamp bank for 
drying tops, hoods and decks. Al! 
are suspended from overhead tram 
which traverses length of vehicle 
to be dried. Vertical banks may be 
adjusted for width and horizontal 
banks may be adjusted for height. 
By adjustments of banks in rela- 
tionship to work, maximum heat 
efficiency is attained, thus reduc- 
ing drying time. Standard car size 
has 12 kw consumption and truck 
size has 16 kw; both operate on 
220v. M & E Mfg. Co., 2571 Win- 
throp, Indianapolis, Ind. 

Circle No. 16 on Reply Card 
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Ask yourself- 


“Can we afford 
not to know about 


AUTOMATION ?” 


Are vou sure automation doesn’t fit 
into your industry's production pic- 
ture...or that a competitor isn't 
readying a nasty, automated sur- 
prise for you right now? 

to let Barnes & 
Reinecke engineers evaluate automa- 


Now's the time 


tion methods in terms of your prod- 
uct, and your plant. If special as- 
sembly machines will cut costs or 
improve your product, we can de- 
sign, build, and install them for you. 
Our clients like the practical answers 
they get from us. Why don't you 


write or call for details of our service? 


8 Our 22nd Year 


Barnes & Reinecke, Inc. 
230 East Ohio, Chicago 11, DE 7-6350 


(Advertisement) 
METER-RELAYS 


For Sensitive and Accurate Control 


RANGES: 


0/20 Ua. to 
0/50 A. 

0/5 Mv. to 

0/500 V. 
The trip point 
is adjustable to 
any point on 
eet aoe re ee 853.00 the scale arc. 
These meter-relays are sensitive to 
changes of as little as 1%. One con- 
tact is carried on moving pointer. The 
other is on a semi-fixed pointer. When 
two pointers meet contacts close and 
lock. Holding coil is wound directly 
over moving coil. Reset can be man- 
val or automatic. Spring action in 

contacts kicks them apart forcefully. 


Three sizes of clear plastic case models, 


2'2,3% and 4% inches (all rectangular). 
Two ruggedized and sealed models, 
22 and 31 inches (round metal cases). 
Contact arrangements: High Limit Sin- 
gle, Low Limit Single or Double (both 
high and low). Contact rating is 5 to 
25 milliamperes D.C. 

Suggested circuits for meter-relays and com- 
plete specifications including prices are cov- 
ered in new 16-page Bulletin G-6, which you 
can get by writing Assembly Products, Inc., 


Chesterland 27, Ohio. 
Booths 425-426, Automation Show, Nov.14-17, Chicage 
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Parts, elements and devices designed for creating more automatic sy:'ems 


Pilot-Operated Control Valves 


Recommended for machine ap- 
plications where continuous opera- 
tion and compact piping are need- 
ed, valves are available in double 
and single-solenoid, pilot-operated 
control models. Built-in flow 
controls (arrows) make them 
dual purpose valves. Two internal 
moving parts are single balance 
spool type stem that rides on air- 
craft type packing and solenoid 
pilot plunger with molded-in 
seats. Double-solenoid valve has 
two solenoid pilot plungers. Entire 
unit is completely sealed so that 
outside matter does not hinder in- 
ternal operation. Double-solenoid 
model can be energized through 
a limit switch or a relay. Being 
dual solenoid, it is momentary 
electrical, contact type valve. 
Single-solenoid valve has spring 
return for electrical control and 
electrical contact must be main- 
tained for duration of cycle. Sole- 
noids are rated as continuous 
duty with power consumption of 
10w maximum. Valves can be sup- 
plied for most ac and dc voltages 
and are -available in following 
sizes: 44, 34, %, and %-inch with 
pipe tap size ports. Recommended 
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presstres are from 20 to 150 psi 
air pressure for double solenoid 
and frum 35 to 150 psi for single 
solenoid. Airmatic Vaive Inc., 7317 
Associate Ave., Cleveland 9, O. 
Circle No. 17 on Reply Card 


Hose Coupler 


Featuring free flow of fluid when 
connected and self sealing on break 
away, coupler is used in agricul- 
tural and industrial applications 
where unrestricted flow of fluid is 
desired and quick connect and 
break away hose coupling is need- 
ed. Coupling is available in 34 and 
%-inch sizes. Free flow through 
coupler eliminates conventional 
coupler heating, clogging, pressure 
drop and power loss. It permits 
maximum operating efficiency 
when used in hydraulic, steam, gas, 


vacuum, air, cooling water, lubri- 
cation, irrigation or material han- 
dling lines. In operation, as bar- 
rels are hooked over slide lugs 
and coupler pushed together, bar- 
rels displace slides and barrel ports 
are brought into register or align- 
ment, thus allowing free flow of 
fluid through coupler. Pulling 
coupler apart brings slides into 
position over ports. Char-Lynn 
Co., 2855 26th Ave. S., Minneap- 
olis 6, Minn. 

Circle No. 18 on Reply Card 


Rotary Switch 


Thirty-point, six-level rotary 
switch features precision construc- 
tion. Contact bank assembly is 
built of molded ring layers, mount- 
ed directly on switch frame. As- 
sembly is available with either two 
rows of contacts per level or one 
row of contacts and one common 
ring contact. Wiper assembly of 
switch is designed to assure reli- 
ability of contacts and to prolong 
life. Each wiper consists of two 
flat bifurcated springs, providing 
double contact surfaces at each 
level. Surfaces are in form of feet 
at end of each wiper spring. They 
make contact at heel and break 
with a snap action at toe. When 
not in operation, bank contact en- 
gages with wiper on clean surface 
between heel and toe, assuring 
good contact. Breaker effect re- 
duces arcing, and flat wiping ac- 
tion keeps out dust. Plastic win- 
dow for contact bank and trans- 
parent case for mechanism permit 
easy inspection. Switch is designed 
for use in automatic controls, scan- 
ning, coding, register storage, pro- 
gramming, sequence operation and 
pulsing. North Electric Co., 
Galion, O. 

Circle No. 19 on Reply Card 
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Ventilated Motors 


Design of new motors utilizes 
NEMA-rerated frame sizes. In- 
stead of conventional smooth outer 
surface, new stator design has 
wide ventilation slots in outer 
periphery. Dividing fins, fitted 
against steel frame, provide air 
passages for free movement of fan- 
driven air. Efficient heat dissipa- 
tion is achieved by greater con- 
tact between circulated air and 
stator core, the main source of 
motor heat. Flow of cooling air is 
supplied by aluminum fan; rotor 
fans create further air turbulence 
around windings. Bearings are 
fully enclosed and _ protected 
against entrance of dust from both 
inside and outside of motor. Among 
features of motors are shock re- 
sistant steel frame, rigid cast iron 
end plates, precision punched sta- 
tor laminations, mylar-film slot in- 
sulation, nonslip phase insulation 
at both ends of winding, heavy 
vinyl acetyl wire insulation, high 
stability copper clad rotor, double- 
shielded bearings, protective inner 
bearing cap, removable outer bear- 
ing cap and fully accessible, diag- 
onally split conduit box. Howell 
Electric Motors Co., Howell, Mich. 

Circle No. 20 on Reply Card 


Two-Coil Magnetic Pulley 


New design of electromagnetic 
pulley features two-coil construc- 
tion. Unit is designed to remove 
tramp iron on conveyor operations. 
Two-coil design produces an ef- 
fective flux pattern with a deep 
magnetic field at center of pulley. 
Pattern conforms to normal con- 
veyor load conditions. Two-coil 
pulley of smaller diameter than 
three-coil unit can maintain same 
efficiency in tramp iron protection 
nm Many applications. and at the 
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Automate for top performance with... 


© pacemaker. 


CYLINDERS 


\i/ 
J\\ 
SQUARE WEADS WITH THE RODS f 
/{ % 
N] / SPACE 
Ws v3) ; / SAVED 
Ad sicthemininainiiiiemieaiaae 


13 SPACEMAKER provides edditene! reem ter 


equipment withou! secrificing strength 


@ The Only Cylinders with all the Extras as Standard 
@ OIL pressure to 750—AIR to 200 P.S.1. 

@ New Compact Design . . . Saves up to 40% Space 

@ Proven Performance . . . with Extra High Safety Factor 


@ Super Cushion Flexible Seals for Air . . . New Self-Aligning 
Master Oil Cushion 


@Hard Chrome Plated Bodies and Piston Rods (Standard) 


@ Only from T-J can you get these new ingenious cushion 
designs 


OFF SHELF 
DELIVERY 


N74 


More and more of industry’s automation problems today— 
solved with T-) Spacemaker Cylinders! New compact design 
and many more plus features for a new high in efficient cylinder 
performance and dependability. Wide range of styles, capacities 
...to help you save labor, reduce costs on all kinds of push-pull-lift 
jobs. Send for bulletin SM-155-1. The Tomkins-Johnson Co., 


Jackson, Mich, 


TOMKINS-JOHNSON 


Member of the National 
Fivid Power Association 





same time reduce equipment and 
power costs. Two-coil construc- 
tion is available in variety of 
widths and diameters ranging from 
12 to 60 inches. Stearns Magnetic 
Inc., Milwaukee 46, Wis. 

Circle No. 21 on Reply Card 


Hydraulic Transmission 


Self-contained unit consists of 
driven oil pump and output oil mo- 
tor. Rotating elements are incor- 
porated in one air-cooled housing 
which acts as six-quart oil reser- 
voir. All working parts are self- 
lubricated from reservoir. Vari- 
able speed hydraulic transmission 
may be directly coupled to electric 
motor supplying constant speed in- 
put power or belt driven from side 
or top mounted motor, depending 
upon space limitation. Overload 
protection is provided by safety 
valves. Output speed of hydraulic 
transmission may be evenly regu- 
lated by controlling amount of oil 
displaced by pump, or by control- 
ling amount of oil consumed by 
motor, or both. Output speed at 
constant torque may be regulated 
by stroking the pump; constant 
horsepower is achieved through 
stroking the motor. Changes of 
speed and direction of rotation 
may be accomplished during opera- 
tion or while unit is not operating. 
Standard variable speed hydraulic 
transmission is supplied with hand 
controls for stroking pump and 
motor. Remote controls are avail- 
able to meet specific needs. Unit 
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is applicable to agitators, beaters, 
can and bottle making machinery, 
conveyors, dairy machinery, hoists, 
machine tools, machinery for glass 
industry, mixers, paper machinery, 
power saws, printing presses, start- 
ing mechanisms, strokers, test 
stands, textile machinery, welding 
machines, winches and wood work- 
ing machines. Gerotor May Corp., 
Maryland Ave. & Oliver St., Bal- 
timore 3, Md. 

Circle No. 22 on Reply Card 


Magnetic Tape Recorders 


Series of magnetic tape record- 
ers is available in versions rang- 
ing from units designed to record 
two channels of information on 14- 
inch tape to models intended for 
recording 28 tracks on 2-inch tape. 
Plug-in amplifiers permit record- 
ing on any channel of pulse width 
modulation data, high accuracy 
transient information by means of 
wide deviation frequency modula- 
tion or wide band direct data in- 
cluding mixed subcarriers. Vari- 
ous recording techniques can be 
used in any combination by plug- 
ging in correct type amplifier. One 
model in series records seven in- 
formation tracks on tape %-inch 
wide. It consists of five cable con- 


nected units which can be mounted 
in any configuration desired, lim- 
ited only by length of cables. Units 
are: a tape transport mechanism, 
record electronics, electronics pow- 
er supply, tape transport supply 
and remote control unit. Unit is 
single speed machine with user 
able to select any of four speeds 
by shifting belt and pulley drive 
system. Transports are available 
with speeds of 1%, 334, 7% and 15 
inches per second, or 334, 74%, 15 
and 30 inches per second. Unless 
specified by user, machines are 
shipped with belts in 7% inches 


per second position. Housi ¢g pry. 
viding space for seven plug n re 
ord amplifiers contains th econ) 
electronics. Two types of ampji. 
fiers are available. Instrum: tation 
Div., Ampex Corp., 934 arter 
St., Redwood City, Calif. 

Circle No. 23 on Rep » Car; 


Motor and Mechanical Brake 


Built into the frame of an elec. 
tric motor and enclosed in the 
housing, motor brake is mechan- 
ical in action, eliminating solenoids 
and coils. Brake allows for smooth 
acceleration from _ standstill to 
full speed. Mechanical unit pro- 
vides quick opening and avoids 
sudden stops. Tension springs 
can be adjusted for more rapid or 
slower stops. Brake assembly is 
provided with fans for tempera- 
ture control. Brake motors can 
be installed in any position and 
are especially designed for work 
requiring frequent braking. Cleve- 
land Electric Motor Co., Dept. MB, 
5213 Chester Ave., Cleveland 3, 0 

Circle No. 24 on Reply Card 


Wire Stripper Generator 


Designed for electrical and elec- 
tronics industries, induction gener- 
ator for wire stripping when com- 
bined with any conventional auto- 
matic wire stripping machiue, will 
prebond ends of tinned stranded 
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AND 
AUTOINSPECTION 
— SYSTEMS, CIRCUITS 
AND CONTROLS 
HAVE BEEN OUR 
BUSINESS FOR 
MORE THAN A 
DECADE. IT 
WILL PAY YOU 
TO CHECK YOUR NEEDS 
AGAINST SHEFFIELD 
EXPERIENCE 










THE SHEFFIELD CORPORATION 
DAYTON 1, OHIO, U.S.A. 





Gaging cylinder bores for selective assembly Connecting rod inspection re. pbc nee. Se out 
i nein ee ree ora aie size t sactan thee 
eee te of smell Post-process size control of bearing races Automatic gaging of cranksheft main bearings 
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wire up to No. 26 gage. New sys- 
tem virtually eliminates process of 
hand twisting and dipping each 
lead prior to soldering operations. 
On solid or nontinned wires, appli- 
cation of unit loosens most plastic 
insulations in area to be stripped. 
Therefore, stripping is more easily 
accomplished and rejects due to 
nicks or scrapes are substantially 
reduced. Providing 1 kw of con- 
tinuous duty output power, unit is 
available with graduated adjust- 
able carriage, stepless power con- 
trol and operates directly from any 
110v power line. Unit can be in- 
stantly converted to use as stand- 
ard induction heater for hermetic 
sealing, soldering or brazing when 
not in use as a wire stripper. In- 
duction Heating Corp., 181 Wythe 
Ave., Brooklyn 11, N. Y. 

Circle No. 25 on Reply Card 








Cylindrical Shaped Switch 


Designed for use on exposed air- 
craft applications, cylindrical 
shaped switch is 1 inch in diameter 
and 2 inches high. Two sinzle-pole 
double-throw switching units are 
sealed within can-shaped metal 
housing. Housing is evacuated 
and filled with inert gas under 
pressure, insuring constant operat- 
ing characteristics regardless of 
atmospheric changes. Ice scraper 
at base of actuator scrapes off any 
mud or ice which might collect on 
plunger. Six 6-ft leads project at 
90-degree angle from base of 
switch, so they may be run in any 
direction by rotation of switch on 


its axis. Switch is designed for 
bracket type or  through-hole 
mounting. Plunger operates 


through threaded bushing which is 
1 inch long. Assembly has lock- 
washer, key washer and two lock 


nuts drilled for safety wire, per- 
mitting approximately %%-inch ad- 
justment of operating point. Micro 
Switch, Div. Minneapolis-Honey- 
well Regulator Co., Freeport, Ill. 
Circle No. 26 on Reply Card 























































Rivetless Chains 


Designed for overhead conveyor 
use, series of drop forged rivetless 
chains are interchangeable with 
other makes. Chains have dry lu- 
bricant impregnated pins and ma- 
chined bearing surfaces of toth in- 
ner and outer links, eliminating 
need for surface lubrication. Dry 
lubrication permits operation in 
temperatures ranging from —30F 
to 800F. It also reduces the ten- 
dency of dirt and dust to create 
an abrasive action in the chain 
joints, Chains are available in 
three pitches and five sizes. U.S. 
Engineering Co., 14561 Lesure 
Ave., Detroit 27, Mich. 

Circle No. 27 on Reply Card 





Vane Type Air Motor 


Available in five styles with 
center spindle gear case and in 
three styles with off-center spindle 
gear case, vane type air motor 
features compact construction and 
high power output. Developing 1 








hp, center spindle style is le. . tp, 
13 inches long and 31, inch: 
eter. Offset style is less 

inches long with maximu: 
eter less than 4% inches. D 
for continuous duty, air mot 
vides quick starts and quic!. st 
without overheating. It talks po. 
peated or extended stalling with. 
out burning out and is non. jar. 
ing for safe use in hazardous loc: 
tions. Speed is variable th: 
out range from zero to full <)\ceq 
control is by means of air \ «lve 
Keller Tool Div., Gardner-De iver. 
Grand Haven, Mich. 
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Density Gages 


The per cent by weight of solids 
or liquids in slurries can be meas- 
ured and controlled through use of 
density gages which use Ohmart 
cells to measure radio-active ab- 
sorption. Measuring components 
are located external to the pipe or 
vessel containing the slurry being 
measured. With a 10-inch sample 
of a slurry composed of water and 
a solids material of 2.0 specific 
gravity, measurements in the range 
of 0 to 40 per cent solids can be 
made with a precision of + ,g per 
cent of solids. In the range of 40 
to 80 per cent solids, measurement 
can be made to +.2 per cent solids, 
and to +.1 per cent when solids 
content is above 80 per cent. Illus- 
tration shows installation where a 
density gage is being used for the 
measurement of the solids content 
of an asbestos cement water slurry. 
Gages are also used for measure- 
ment of the per cent of solids in 
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of magnetite, clay, grinding 
nds, coal and similar ma- 
The Ohmart Corp., P. O. 

7, Station B, Cincinnati 22, O. 
Circle No. 29 on Reply Card 


Lead Screw Tapping Head 


New 41-spindle head consists of 
a master drive box which operates 
in horizontal position and is mount- 
ed and keyed on a hydraulic slide, 
an 11-spindle pot head for drilling, 
an 11-spindle pot head for chamfer- 
ing, an 1l-spindle pot head for 
reaming, and an eight-spindle in- 
dividual lead screw pot head for 
tapping 1-inch-20 threads in steel 
forgings. Three pot heads for 
drilling, chamfering and reaming 
are driven through the master 
drive box by a 15 hp motor through 
a flexible coupling. Motor is 
mounted on hydraulic slide. Bush- 
ing plates are used for drilling, 
chamfering and reaming. Head 
operates in conjunction with five- 
station trunnion type fixture. Total 
height of head is 49 inches; total 
width is 421% inches. In operation, 
after start cycle button is ener- 
gized and drilling, chamfering and 
reaming spindles are rotating, hy- 
draulic slide with head moves for- 
ward into its feeding stroke. For- 
ward portion of lead screw spindle 
pot head comes to rest and locates 
on main trunnion fixture frame. 
Forward motion of hydraulic slide 
trips electrical contact switch 
which starts the tapping motor. 
While eight individual lead screw 
tapping spindles are moving for- 
ward and returning individually in 
tapping pot head, drilling, chamfer- 
ing and reaming pot heads are per- 
forming their operations with for- 
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Buying component parts from one supplier can save 
a lot of time and trouble . . . less correspondence, a 
single responsibility, coordinated shipments are only 
a few of the many advantages. H-P-M’s complete line 
of pumps, power units, valves, cylinders and system 
accessories can become your standard. This complete 
service plus H-P-M’s experience background in the 
design and building of hydraulic systems can be a 
really major “assist” when needed. Write today for a 
complete catalog and get the facts on single source 
savings. Ask for Bulletin 1101. 


HYDRAULIC PRESS 
MFG. COMPANY 


3021 MARION ROAD 
MOUNT GILEAD, OHIO, U.S.A. 


ge) fee | DIVISION 
> Power Units Cylinders 
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ward motion of hydraulic slide. In- 
dividual lead screw tapping pot 
head completes its operation and 
the motor is stopped by means of 
zero speed plugging switch before 
main hydraulic slide starts its re- 
turn stroke. U. S. Drill Head Co., 
Dept. Y, 616 Burns St., Cincinnati 
4, O. 

Circle No. 80 on Reply Card 





Time Delay Relay 


Electrical interlock in circuit 
which allows pushbutton control 
can be obtained by use of instant 
action auxiliary switch in time de- 
lay relay. Unit is designed for op- 
eration on energization. Time delay 
of relay is pneumatically con- 
trolled and provides a timing in- 
terval from 0.1 seconds to 10 or 
more minutes. Unit measures 21, 
inches wide, 354 inches deep and 
4% inches high. Affixed to front 
of relay is a normally closed 
double-throw limit switch. Con- 
tacts of switch are kept in open 
position by lever connecting aux- 
iliary switch and core of relay. 
When relay coil is energized, core 
jumps up and contacts close in- 
stantly allowing interlock. Simul- 
taneously, time delay period starts 
and continues to preadjusted time 
delay, at which time the main 
switch trips transferring contacts. 
In de-energization, auxiliary switch 
contacts change to open position 
and main contacts transfer. Time 
delay relay is available for all ac 
and de voltages in single-pole, 
double-throw, double-break and 
double-pole, double-throw, single- 
break models. Relay is rated at 15 
amp, 115v, 60 cycle ac. AGA Div., 
Elastic Stop Nut Corp. of Amer- 
ica, Elizabeth, N. J. 


Circle No. 31 on Reply Card 





Cylinder Line 


Nonrotating, double - acting 
square cylinders are adaptable for 
either air or oil service. Cylinders 
are available in standard bore sizes 
from 1% to 8 inches with maxi- 
mum stroke as follows: air—up to 
5 ft at 500 psi, up to 8 ft at 80 
psi, oil—up to 3 ft at 500 psi, up 
to 5 ft at 250 psi. Rod and blind 
ends are of steel plate and are 
square for minimum mounting 
area. Piston and rod are threaded 
and locked in place with retaining 
nut for double security on all mod- 
els above 3-inch bore. Cushion 
ball check and cushion adjusting 
valve are located on same side for 
easy access. Ports can be relocated 
to any 90 degree position by rotat- 
ing cylinder covers. Logansport 
Machine Co., Logansport, Ind. 

Circle No. 32 on Reply Card 





Solenoid Actuated Valve 


Series of four-way %%4-inch 
valves has same basic assembly 
which can be used as a spring re- 
turn hand valve, a spring return 
foot valve, self-locking bench 
valve, spring return cam valve 
and a solenoid-actuated valve (il- 
lustrated). Feature of valve is in- 
terchangeability of actuating lev- 
ers. Two large plugs permit easy 
cleaning and replacement of parts. 
Valves have built-in speed control. 
By regulating size of exhaust 
openings in valve, speed of double- 
acting cylinder in both directions 





can be controlled. By limiti 
turn travel of plungers, e> 


aust 
openings are limited. Mea Spe. 
cialties Co., Dept. SV-46, 44 4 y 


Knox Ave., Chicago 41, IIl. 
Circle No. 33 on Repl 





Process Control Power Operator 


Consisting of specially designed 
cylinder, piston with O ring seal, 
integral high capacity positioning 
device and cushion loading regu- 
lator, the pneumatically positioned 
power operators are available in 
variety of diameters and areas, 
travels and mounting § arrange- 
ments, ranging from 2%, to 10- 
inch bore with travels up to 10 
inches in larger sizes. When trav- 
els are greater than 4 inches, or 
when characterization is required, 
cam and lever type of external po- 
sitioning device is employed. Called 
Conomotors, units can develop 
thrusts as high as 5000 lb, yet are 
capable of holding thrust loads to 
within 0.002-inch of stem travel 
when positioned from automatic 
control instruments. Cylinder, is 
cast from aluminum alloy. It is 
fitted with composition piston, 
sealed with graphite impregnated 
O-ring having frictional resistance 
of nearly zero. Built-in position- 
ing device is small, compact and 
easily adjusted. It has large inlet 
and exhaust purts, providing fast 
speed of response with no loss of 
stability. Conomotor is responsive 
to instrument output changes of 
less than 0.2-inch of water and can 
be used with supply pressures as 
high as 100 psi. Fixed pneumatic 
balancing forces increase power, 
permit long stem travels with a 


and 
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minimum of space requirements 
and c!iminate use of motor springs 
entir Conoflow Corp., 2100 
Arch St., Philadelphia 3, Pa. 
Circle No. 34 on Reply Card 





Tachometer Generator 


New 35w, two-phase ac servo- 
motor-tachometer generator unit 
operates on 60 cycles. Addition to 
line of servomotors with tachome- 
ter generators includes units with 
motor ratings of 1, 5, and 10w. In- 
struments, including more power- 
ful 35w unit, can be used to regu- 
late speed of motor or to stabilize 
closed-loop circuits. With motor 
and tachometer mounted on single 
shaft, backlash is zero. Motor com- 
ponent is rated for continuous duty 
at rated output. It can be stalled 
continuously with one phase of the 
motor excited at rated voltage and 
frequency. Tachometer generator 
can be excited with its rated volt- 
age and frequency. Suitable for 
use in automatic controllers, tach- 
ometer of new 35w unit can be 
readily adjusted after installation 
so that in-phase residual voltage of 
tachometer may be kept at essen- 
tially zero. Adjustments are made 
by loosening four screws and then 
adjusting core of generator. Diehl 
Mfg. Co., Finderme Plant, Somer- 
ville, N. J. 

Circle No. 35 on Reply Card 





Miniature Speed Reducers 


New prefabricated speed reduc- 
rs have servomount ends. Minia- 
ure units are available in 448 dif- 
erent ratios, from 1 to 1 up to 
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... that's what 
AEL Packaged-Automation® 


achieved for the assembly 
of this window handle. 









Before AEL Automation: 
24 workers + former methods = 2,900 units per hour @ 1¢ each 


After AEL Automation: 
4 workers + AEL = 6,000 units per hour @ 1/10¢ each 


"WHAT IS AEL PACKAGED-AUTOMATION? 


Automation Engineering Laboratory designs, engineers and builds your 
equipment ...is a single source of responsibility to handle the entire job 
of automating your production process. AEL will — 


Make engineering study of the job to be done 


Submit firm proposal to supply automatic equipment at a fixed 
price, guaranteed to perform in accordance with specifications 


Design and build complete automated unit or system 
Run test for client before delivery 


WILL AUTOMATION WORK FOR YOU? 


If your product requires fabrication, assembly, packaging or feeding—ift 
you have a repetitive operation that takes the full time of one or more 
workers—AEL Packaged-Automation can very likely boost your output, 
cut your production cost. 


wit 414 AEL engineers want to help you explore—without obli- 
~ ; gation—the possibilities of AEL Packaged-Automation 
a» a for your plant. Write or phone for further information. 
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531,441 to 1. Speed reducers may 
be either clamp mounted by using 
a groove and a clamp assembly, or 
end mounted, using four tapped 
mounting holes. Reducers have a 
1/40-hp rating, with hobbed spur 
gears hardened to give smooth op- 
eration. These reducers offer de- 
sign possibilities in flow controls, 
computers, timers, oscillographs 
and in low power devices. Metron 
Instrument Co., 432 Lincoln St., 


Denver 3, Colo. 
Circle No. 36 on Reply Card 


Expansion Thermostat 


Designed for use in laboratory 
baths and ovens, differential ex- 
pansion thermostat has a range of 
35 to 600F and can be subjected 
to excessive high or low tempera- 
tures outside of range without 
damage. It is capable of control- 
ling temperatures to within +-1/2F 
in liquids and +1F in air. Stain- 
less steel sensing element measures 
¥,-inch OD by 6 inches long. Con- 
trol is obtained by differential ex- 
pansion of rod within tube, actuat- 
ing snap action switch rated at 15 
amp, 125 to 250v ac. Lever is 
used to multiply expansion of tube 
and thereby increase sensitivity, 
decrease size, and protect switch. 
Switches with other ratings or 
with manual reset button are avail- 
able and are interchangeable with 
standard switches. Unit is designed 
for local mounting and may be fur- 
nished with flange or threaded fit- 
tings. Thermostat case measures 
13% by 244 by 3% inches. Burling 
Instrument Co., 16 River Rd., 
Chatham, N. J. 

Circle No. 37 on Reply Card 


Air Line Lubricator 


Oil is atomized in a chamber re- 
mote from the air line by new air 
line lubricator. Only oil mist is in- 
jected into the air stream. Oil is 
metered in particles almost as light 
as air itself. Mist provides con- 
stant lubrication throughout the 
operational period. Unit is mon- 
itored through the large, transpar- 
ent dome of the mist generator. 
Lubrication of air volumes rang- 
ing from %4-cu ft up to capacity 
of the airline regardless of cycle 
frequency is possible with the lu- 
bricator. Unit is adaptable to 
right or left hand mounting with- 
out modification. Gits Bros. Mfg. 
Co., 1866 S. Kilbourn Ave., Chi- 
cago 23, Ill. 

Circle No. 38 on Reply Card 


Miniature Connectors 


Designed for applications on mis- 
siles, aircraft electronics and min- 
iature portable electronic gear, min- 
iature connectors feature one piece 
molded inserts to prevent moisture 
traps and electrical breakdown. 
Aluminum shells are finished to 
meet military requirements for salt 
spray test resistance. Inserts are 


permanently swaged into t) 

to form a single cartridg, 

Floating contacts assure se] 

ment of each contact and red 

gagement and disengagement 

to a minimum. Two shell si 

commodate 3, 4, 5 contacts 15 

19, 27, 31 contacts. Electronic \aje, 

Div., DeJUR-Amsco Corp., {5-() 

Northern Blvd., Long Islanc Cit, 

1, N. Y. | 
Circle No. 39 on Repl 


Gear Size Control Unit 


Used in high production gear 
manufacturing, gear size control 
unit rejects gears that are under- 
size and oversize. It accommo- 
dates gears up to 3_ inch- 
diameter in various pitches and 
face widths, and can be set to any 
tolerance from 0.0001 to as coarse 
as desired. Rejected gears are de- 
livered out of one chute and passed 
gears are delivered through an- 
other chute. Unit has an integral, 
continuously operating computer 
that shuts off production when 
percentage of rejects reaches a 
predetermined level, or after a cer- 
tain number of continuous rejects. 
Percentage-of-rejects selector can 
ke set at any one of 30 levels, 
from 1 to 334% per cent. Consecu- 
tive reject selector can be set from 
1 to 10. When control unit shuts 
off production machine, red light 
goes on, indicating that corrective 
adjustment is necessary. One sig- 
nal light indicates percentage-of- 
rejects level has been reached; an- 
other light shows that consecutive 
reject point has been reached. 
Computation is continuous. Each 
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time a good gear is passed, con- 
tinuous reject counter returns to 
zer With each gear passed or 
rejected, percentage is recomputed. 
[linois Tool Works, 2501 N. Keeier 


Ave., Chicago, Il. 
Circle No. 40 on Reply Card 





SO usta ety bidet al 


eee 


Nn 


ean Ng ae ones 


Variable Speed Transmission 


Variable speed transmission is 
designed to provide small but ac- 
curate speed adjustment. Roller 
carrier in the speed corrector is 
driven by the motor, or input shaft 
if a transmission without motor 
is used. Three tapered rollers are 
supported in the carrier and are 
inclined at an angle equal to their 
taper so that the outer edge of the 
rollers is parallel to the central 
axis of the transmission. A con- 
trol ring encircles the three rollers 
and traction pressure is developed 
between the rollers and the ring 
through the centrifugal force of 
the rollers as the carrier is rotated 
at motor speed. Bevel pinions 
fixed to the large end of the rollers 
engage a sun gear mounted on the 
output shaft. Speed of the output 
shaft is equal to the speed of the 
input shaft plus a variable speed 
determined by the gear ratio and 
the diameter of the roller at which 
the encircling control rings make 
contact. The ring position is set 
and maintained with accuracy 
through the control gear linkage. 
For most applications, the trans- 
mission is equipped, with built-in 
gear reduction, single or two-stage 
helical spur or worm gear reducer, 
so that the range of output speed 
is both above and below the input 
speed. For applications where the 
input speed is low or variable, the 
transmission is equipped with a 
spring loading device which pro- 
vides the traction loading between 
rollers and the encircling control 
ring. Graham Transmissions Inc., 
Menomonee Falls, Wis. 

Circle No. 41 on Reply Card 
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*APPROVED 
HEAVY-DUTY 
AIR CYLINDERS 
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Automation 
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PATENT PENDING 


* S-P Automation Cylinders were designed expressly for a 
large automobile manufacturer. They are thoroughly 
proven for automation and general heavy-duty applica- 
tions. Prompt deliveries. Send for Catalog 109. For S-P 
standard Air Cylinders, request Catalog 102. The S-P Man- 
ufacturing Corp., 12415 Euclid Ave., Cleveland 6, Ohio. 


~ THE S-P MFG. CORP. Cleveland 
A Bassett Company 
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Photoelectric Control Unit 


Designed for use in textile, pa- 
per, chemical, beer, petroleum and 
plastics industries, photoelectric 
control unit helps eliminate smoke 
nuisance in industrial smoke stacks 
and ventilating ducts, monitors 
light transmission or optical den- 
sity of liquids in chemical process- 
ing lines, and regulates turbidity 
in water and sewage treatments. 
Unit consists of light source, pho- 
toelectric scanner and control unit 
with a meter. Two meter scales 
indicate per cent transmission and 
optical density. Control operation 


is provided at any light transmis- 
sion value from 0 to 90 per cent. 
Green light indicates normal con- 
dition, red light indicates excess 
smoke or density condition. For 
smoke density control the unit au- 
tomatically turns off blowers, 
closes dampers and operates multi- 
ple warning devices. When used in 
continuous process operations the 
densitometer will indicate and con- 
trol composition of fluids by moni- 
toring their turbidity or variations. 
Control relay is energized with 
light on phototube, and de-ener- 
gized when light decreases to se- 
lected per cent transmission. Op- 
erating range is 20 ft maximum 
between light source and scanner; 
scanner can be as far as 200 ft 
from control unit. Power supply 
is 115 to 230v, 50 to 60 cycles. 
Response time is 3.5 seconds maxi- 
mum when 90 per cent or greater 
change in light transmission is re- 
quired to actuate relay; approxi- 
mately 1 second when required 
change is 10 per cent or less. Pho- 
toswitch Div., Electronics Corp. of 
America, 77 Broadway, Cambridge 
42, Mass. 

Circle No. 42 on Reply Card 


Solenoid Valve 


New four-way solenoid valve fea. 
tures dependable operation des 
contaminating conditions. Val; 
designed with one sealing sur 
that is self-cleaning. Due to a 
stant wiping action, contamina 
cannot interfere with its nor 
operation. Single coil unit is 
signed for use with air, oils 
other media. Available with con- 
duit or standard fittings, ¥,-inch 
NPT pipe connections, 115v ac con- 
tinuous duty, valve has 10w power 
consumption. Valcor Engineering 
Corp., Carnegie Ave., Kenilworth 
N. J. 

Circle No. 43 on Reply Card 





“PIG-TAILORING”’ 


; . @ revolutionary new 
mechanical process for higher 
production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and 
MINIATURIZED ASSEMBLIES. 


PIG-TAILORING provides: 
1. Uniform component position. 6. Individual cut and bend lengths. 
2. Uniform marking exposure. 7. Better time /rate analysis. 
3. Miniaturization spacing control. 8. Closer cost control, 
4, “S” leads for terminals. 9. Invaluable labor saving. 
5. “U" leads for printed circuits. 10. Immediate cost recovery 


* PATENT PENDING 


sede ds ai YORK 


STREET 
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“PIG-TAILOR” *.. 


“SPIN-PIN” ... 


The “PIG-TAILOR" plus “SPIN-PIN" — Accurately Measures, Cuts, Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 
shapes — 3 minute set-up — No accessories — Foot operated — 1 hour 


training time. 


. Diagonal cutters. 
. lLong-nose pliers. 


ee 


. Operator judgment. 
. 90% operator training time. 
. Broken components 


Write for illustrated, descriptive text on “PIG-TAILORING” to Dept. 


INDUSTRIES CORPORATION oe 
| : 


YORK 


PIG-TAILORING eliminates: 


6. Broken leads. 

7. Short circuits from clippings. 
8. 65%, chassis handling. 

9. Excessive lead tavtness. 

10. Haphazord assembly methods. 


Ar-10 
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——s_ digital computer techniques 
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Precision Resistors 





Deposited carbon precision re- AUTOMATIC RADAR DATA PROCESSING, 
sistors are used where accurately TRANSMISSION AND CORRELATION 
matched pairs, low inductance, and IN LARGE GROUND NETWORKS 






predictable change characteristics 
are needed. Pure crystalline car- 
bon is deposited on a ceramic in- 
sulator by a patented method of 
thermal decomposition of a hydro- 
carbon. High resistance values 
are attained by spiral cutting 


Orato as 
through the coating. Resistance 


element is protected either by ra 
multiple layers of insulating, mois- 
ture resistant varnishes separate- P . 
ly baked on, or by hermetic seal- eda t 
ing in a steatite shell. Resistors YSICIS . 
meet standard tolerances of +5 | 
per cent. Campbell Industries Inc., 
3806 St. Elmo Station, Chatta- 
nooga 9, Tenn. 






























Circle No. 44 on Reply Card Digital computers The application of digital and 

similar to successful transistor techniques to the prob- 

Hughes airborne fire control lems of large ground radar net 

; computers are being works has created new positions 

[ applied by the Ground Systems at all levels in the Ground Sys- 
Department to the tems Department. Engineers and 
information processing and physicists with experience in the 

computing functions of fields listed, or with exceptional 

large ground radar weapons ability, are invited to consider 








control systems joining us. 









TRANSISTOR CIRCUITS ¢ DIGITAL COMPUTING NETS « 





Fan Cooled Motor 





MAGNETIC DRUM AND CORE MEMORY * LOGICAL DESIGN « 









PROGRAMMING *¢ VERY HIGH POWER MODULATORS AND 






Available in fractional and inte- 
gral hp ratings from 1% to 100 hp 
for both single phase and poly- 
phase operation, fan cooled motor 
is designed for use in dirty, dusty, 
fume and mist-laden atmospheres. 
Motor features aluminum rotor, 
ventilating fan designed to provide Scientific and in| s Gj a 3 . 
operation in either direction with- Engineering Staff : 

Fr out having to change fan, six-layer 
: insulation for stator windings, and 
mechanical modifications which 
provide availability of brackets for 
bolting motor to machine. Century 
Electric Co., 1806 Pine St., St. 


Louis, Mo. 
Circle No. 45 on Reply Card 


TRANSMITTERS *¢ INPUT AND OUTPUT DEVICES « 





SPECIAL DISPLAYS * MICROWAVE CIRCUITS 
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Culver City, Los Angeles County, California 
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CLAMP-TYPE AIR CYLINDERS 


f 
i” 


Easiest to install or relocate! 
tea~ 
/ 


{] 
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oe 
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UNIVERSAL MOUNTING for easy vertical or horizon- 
tal installation. 

SLOTTED MOUNTING HOLES save installation, reloca- 
tion time. 

SPRING-RETURN TYPE CYLINDER operates from simple 
3-way valve (MODERNAIR CRV or BV series 
recommended). Has yg” NPT port. 


ECONOMICALLY PRICED, TOO! 
Price (f.o.b. factory) 
Bore Size 1” Stroke 2” Stroke 
1%” $ 8.50 $ 9.75 
2” 16.00 19.00 
3” 23.50 26.50 


Write TODAY for Free Literature! 


‘ 


CORPORATION 


Room C10 400 PREDA ST., SAN LEANDRO, CALIF. 
Member National Fluid Power Association 9 


TT ele. 7 f . 
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‘ FEEDALL 
Elevating Hopper Feed No. 2500 


FOR ROLLING OR SLIDING PARTS 


Built with a large, 6 cu. ft. hop- 
per, this Elevating Feeder han- 
dies rolling parts 5” in diameter 
and 3/16” to 1%” in length, 
and sliding parts 3/16” to 2” in 
diameter and up to 6” long. 


The Unit features low 
loading point and vari- 
able high delivery 
point. Delivery rate is 
also variable. Take-off 
from the conveyor may 
be either right or left 
hand or both. 


FEEDALL Feeders are made with Elevating Blade, Rotary 
or Vibratory Feed. 


Why not tell us your feeder problems and let 
our engineers help you! 


FEEDALL 


Copies of patents are available at 2 
each from the Commissioner of If 
Washington 25, D. C. 


Controls 


MAGNETIC MEMORY UNIT FOR MOTOR CONTROL 
SYSTEM 

Intelligence signals for a control system are : 
corded on a rotatable magnetic drum. Patent 
2,712,624 by Clare L. Beattie, assigned to General 
Electric Co. 


CONTROL APPARATUS FOR AND METHOD OF 
CONTINUOUS CASTING 

Pouring of molten metal into an open-ended cast- 
ing mold is controlled to produce a preset standard 
rate of pour. Patent 2,709,284 by Sidley O. Evans 
and Isaac Harter Jr., assigned to Babcock & Wil- 
cox Co. 


Data Processing 


TAPE CONTROLLED COLUMN BY COLUMN CARD PUNCH 


Machine perforates rectangular cards in parallel 
columns across shorter axis thereof in response 
to punch control signals generated from a control 
tape. Patent 2,711,794 by Ioino Ghertman, as- 
signed to International Business Machines Corp. 


ARRANGEMENT FOR ANALYSIS AND COMPARISON OF 
RECORDINGS 

Device compares two numbers represented on two 
tabulating cards by markings in successive col- 
umns. Patent 2,712,898 by Knut A. Knutsen, as- 
signed to Compagnie Des Machines Bull, Paris, 
France. 


Handling 


SELECTIVE FLUID METERING SYSTEM 


Material dispensing apparatus includes material 
discharging means, means for establishing elec- 
trical signals proportional to quantities discharged, 
and key-operated switches. Patent 2,712,885 by 
John T. Winship, assigned to Standard Oil Co. 
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MECHANICAL LOADER AND UNLOADER FOR 
PRODUCTION MACHINES 

Mechanically operated pivoting device loads and 
ynioads production machines. Patent 2,711,817 by 
Liewellyn A. Hautau and Charles F. Hautau. 


* > J 
Machines 


APPARATUS FOR OILING METAL STRIP 


Oil mist generated in atomizing chamber has 
oversize particles eliminated by movement through 
baffles and is charged to high potential with re- 
spect to the strip being oiled. Patent 2,710,589 
by Ray C. Brunner, assigned to Jones & Laughlin 
Steel Corp. 


MACHINE FOR CUTTING CONTINUOUS MATERIAL INTO 
A SUCCESSION OF PRE-SELECTED LENGTHS 

Solenoid operated clutch drives a roller feeding 
continuous material. Limit switches control feed- 
ing and cutting. Patent 2,713,904 by Irving Ostuw 
and Hiram D. Dillard. 


7 
Measuring 


PNEUMATIC DIFFERENTIAL APPARATUS 


Apparatus simultaneously gages several dimen- 
sions of an article. Air discharge through orifices 
positions diaphragms controlling electrical con- 
tacts. Patent 2,707,389 by Andre L. A. Frotier, 
assigned to Etavex S. A., Geneva, Switzerland. 


PNEUMATIC CONCENTRICITY GAGE 


Air jet on a gaging spindle is controlled by a 
work-contacting finger. Housing for the spindle 
is centered with respect to the part by additional 
air jets. Patent 2,712,181 by Raymond A. Mahl- 
meister, assigned to the Sheffield Corp. 

. So . 


Packaging 


HEAT SEALING APPARATUS 


Conveyor carries packages wrapped in thermo- 
plastic heat-sealable film across top of table which 
has a heated plate and a cooled plate in its surface. 
Patent 2,707,018 by Duncan G. Bolton, assigned to 
E. I. du Pont de Nemours & Co. 


. . ° 


Testing 


AUTOMATIC EGG CANDLER 


Eggs passing between a strong yellow light 
source and a detector are switched to a different 
path if they absorb more than a preset proportion 
of the light. Patent 2,708,515 by George N. Bliss. 


AIR VALVE COMESTIBLE SORTING APPARATUS 


Device incorporates an electromagnetically oper- 
ated valve to control air flow through strategically 
placed nozzles. Patent 2,713,409 by Harold W. 
Bartlett, assigned to California Packing Corp. 
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STATOR 
WINDING 
MACHINE 

WINDS 

UP TO 150 


) STATORS 
PER HOUR 


PATENTS 
PENDING 


ae Winds 2, 4, 6 and 8-pole stators—all poles on any unit being 


wound simultaneously. 

Adaptable for index winding series-wound stators or stators for 
split-phase and multiple speed motors thereby eliminating the 
interpole connections. 

Standard model winds wire from 19-gauge to 36-gauge at speeds 
ranging from 300 to 600 turns per minute. Heavy-duty model 
winds wire from 14-gauge to 18-gauge at speeds ranging from 
150 to 350 turns per minute. 

Automatic controls permit selection of any number of turns from 
1 to 2000. Cycle is automatically repetitive. 

Takes stacking heights to 3" maximum; diameters to 6" o.d. 


Automatic lead cutoff serves as lead anchor in starting next 
stator. One operator can handle multiple machines. 


coe Write for complete data or, if convenient, arrange to call at our 


plant where a machine is always available for demonstration. 
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1027 GOSHEN AVENUE, FORT WAYNE, INDIANA 





Aerial Photography Handbook 


Chicago Aerial Industries—‘‘ Advancing Hor- 
izons’’ is the title of 28-page handbook on 
aerial photography. Problems of coordination, 
synchronization and computation incurred in 
aerial photography, precise optical sighting, 
and image motion compensation are illus- 
trated with photographs and sketches, and 
their solutions given. Continuous printer, strip 
camera, image motion compensation magazine, 
stereo viewer, stereo projector, special camera 
and scanner system are discussed and pic- 
tured. Separate sections are devoted to com- 
pany facilities for research and engineering, 
manufacturing, and quality control. 
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Automation Conveyor Belts 

B. F. Goodrich Co.—Use of conveyor belts on 
automation lines is the subject of two-page 
data sheet. Lightweight automation belts de- 
signed by company feature new fabric, uni- 
form tension, compact edge construction, and 
skim coats between each ply. Four types of 
conveyor belts are covered: Tan Koroseal 
type which handles greasy or acid materials; 
Caripack type which carries oily parts; High- 
seal type which resists moisture, acids, most 
greases, fats and alkalies; and Economy Type 
for use where oil resistance is not required. 
Photographs of conveyors and splicing pro- 
cedure are included. 
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Mechanical Brake-Motor 


Cleveland Electric Motor Co. — Two-page 
data sheet announces new mechanical brake- 
motor which is well suited for machine tool, 
bridge or trolley applications. Motor does not 
require use of solenoids, coils and special 
control equipment. Photograph illustrates 
brake-motor. Other units in company line 
mentioned are fractional hp polyphase squirrel 
cage motors, integral hp squirrel cage motors, 
and wound rotor motors. 
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Photoelectric Controls 

Photoswitch Div., Electronics Corp. of 
America — Automation through photoelectric 
control is the subject of 20-page catalog. 
Among jobs which can be accomplished 
through photoelectric control are order filling, 
traffic control, sorting, door control, adjust- 
ing, precision filling, counting, smoke detec- 
tion, cutting, inspection and temperature con- 
trol. Two-page chart indicates method of se- 
lecting controls for particular jobs. P»eto- 
graphs and specification information on multi- 
purpose controls, conveyor controls, control 
sets for long range operation, high-speed 
counting, inspection or sorting by reflected 
light, registration control, and high-tempera- 
ture measurement and control are incinded. 
Accessories such as extended lens system, 
infrared filter, etc. are illustrated. 
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Engineered Magnets 

Indiana Steel Products Co.—Subjects cov- 
ered in July 1955 issue of ‘“‘Applied Mag- 
netics’’ include considerations in design of 
magnetic synchronous drives, characteristics 
of permanent magnet material called Cunife 
which is ductile, malleable and machinable 
after final heat treatment, and cigarette quali- 
ty control application which utilizes a _ per- 
manent magnet. Ten-page house organ con- 


tains permanent magnet drive evaluation ta- 
ble, curves, and sketches illustrating article 
on synchronous drives, and photographs of 
magnets and quality control equipment. 
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Industrial Systems Engineering 


Berkeley Div., Beckman Instruments Inc.— 
Industrial systems engineering for data re- 
duction, industrial control, information proc- 
essing, and special instrumentation are dis- 
cussed in 12-page brochure. Case histories il- 
lustrate systems engineering solutions to prob- 
lems such as a steel mill count control, gas 
pipeline data transmission, jet engine ta- 
chometer controller, wind tunnel computer 
eontroller, digital computer input device, etc. 
In each case history, situation, problem and 
solution are explained, with sketches used 
to show solution and with advantages of 
particular solution outlined. Photographs il- 
lustrate company facilities. 
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Prelubricated Bearings 

Reliance Electric & Engineering Co.—Four- 
page brochure, “New Automatic Grease 
Monkey,’’ describes prelubricated bearing de- 
sign used on company’s ac and dc motors. 
Design features new metering plate which 
automatically regulates grease flow to bear- 
ings and provides pressure relief against over 
greasing. Plate continuously lubricates bearing 
and is independent of plant lubrication sched- 
ules. Cutaway photograph illustrates double 
shielded bearing with metering plate. 
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Multiple Rotary Slitting Lines Book 
Yoder Co.—-Comprehensive, 76-page book is 
revised edition on multiple rotary  slitters, 
uncoilers, recoilers, scrap choppers and coil 
cars, Book contains information on choice and 
operation of slitting lines; analysis of slitting 
cycle with time studies for different speeds, 
coil sizes and weights; operating cost and 
savings possible by use of equipment for 
loading and unloading coils after slitting and 
banding; slitting narrow strands; protecting 
highly finished strip in slitting; and relative 
advantages of small versus large slitters, and 
small versus large coils. Book is divided into 
two parts. Part I discusses basic information 
on design, selection and operation of slitters; 
part II contains specifications, capacity tables 
and general data on Yoder machines. Numer- 
ous application photographs are used through- 
out the book. Subject index is included to 
assist reader in locating desired subject matter. 


Circle No. 53 on Reply Card 


Oil-Less Air Compressors 


Bell £ Gossett Co.—Piston type motor-com- 
pressor units which deliver oil-free air are 
the subject of 12-page brochure. Compressors 
feature precision balance and need no lubri- 
eation or oll separators. Bulletin discusses 
their construction and gives specifications. 
Units are available for 35, 75 and 175 Ib pres- 
sures with displacements ranging from 1.43 
to 6.57 cfm. Dry vacuum pumps rated max- 
imum 27.5 inches referred to a 30-inch bar- 
ometer are listed for displacements from 2.7 
to 6.57 cfm. Information ts also included on 
spray guns, tanks, and carts for use with 
company units. Numerous photographs and 
sketches are used to illustrate bulletin. 
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Flexible Metal Hoses 


Universal Metal Hose Co.—Referenc. 
ual discusses flexible metal hose | 
made in bronze, carbon steel, monel, 
or stainless steel. Various types are a 
to compensate for conditions of varied 
sure, elevated temperature, motion and 
tion for wide range of conveyance pr 
Use and application data are includ 
manual 


Circle No. 55 on Rep 


Measurement and Control System 
Weston Electrical Instrument Corp.—s 
of direct current amplification for low 
measurement and contro] is discussed 
page brochure. Technical information 
application data on a basic dc amp 
unit is given, along with material on 
range dc amplifiers, sensitizing amplifiers 
integrating fluxmeters, limit and knife edge 
control units and product resolvers. Photo 
graphs of various models are included. 
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Air Filters and Lubricators 

Master Pneumatic Inc.—New developments 
in .line of air filters and lubricators are co 
ered in 20-page brochure. Changes in principles 
of air filtration now used in industry are 
discussed and illustrated. Unit which auto 
matically empties filters and other accumula 
tors of trapped liquids and sludges is i!lus- 
trated. Porous bronze filter elements and ap- 
plications to air, water, gas and oi! filtratior 
are described. Oi] feed lubricators which ad 
just to varying air flow are also discussed 
Filter and lubricator installation and mair 
tenance are covered. Dimensions sheet, parts 
list and photographs are included in brochure 
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Round Steel Strapping Machine 


Gerrard Steel Strapping Div., U. 8. Steel 
Corp. — Four-page brachure contains numer- 
ous application photographs of round stee! 
semiautomatic strapping machine. Machine is 
designed for reinforcement, closure and unitiz 
ing of corrugated and fiber containers, light 
box shooks, dimension stock, light wooden 
cases, newspapers and magazines up to 75 Ib 
Machine will make up to 12 to 15 ties per 
minute. 
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Roller Conveyor Catalog 

E. W. Buschman Co.—Medium and heavy 
duty roller conveyors are discussed in twenty- 
page catalog. Specifications on complete line 
of items describe various types, with capacities 
of rollers and bearings. Detailed cutaway views 
show dustproof and grease packed bearings 
which are metal sealed, as well as integra) 
and plain ball bearings. Rounded ends, turned 
in ends, swaged and reamed straight ends of 
rollers are shown in angle frames, formed or 
structural channel frames, with charts giv 
ing roller and frame capacities. Heavy duty 
mobile unit for straight sections of roller 
conveyor is illustrated. Also shown are roller 
curves, spur sections, sliding switches, con- 
verging section, vertical lift and horizonta) 
gate sections in permanent and portable types 
Installation views illustrate roller conveyors 
combined with overhead cable, live roller and 
vertical reciprocating lift, belt and other types 
of conveyors. 


Circle No. 59 on Reply Card 
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Magnetic Tools Catalog 


vwachine & Tool Co.—Magnetic nut 


AP 

amie and screwdriving tools, with perma- 
aia gnets providing the magnetic force 
on t nuts and screws in driving position, 
— ibed in new catalog. Included among 
nut ning tools are magnetic sockets for 
18e sheet metal screws, bolt clearance 
type sgnetic sockets, reversible magnetic 
gocke snd magnetic sockets for straight and 
angle grease fittings. Screwdriving tools in- 
clud ne of magnetic bit holders, service 
ari bit holders and hand drivers, along 
wit nge of insert bits to be used with 
holde 


Circle No. 74 on Reply Card 


> 
Designing A Control System 
cDC Control Services Inc.—Techniques used 
n solving a temperature-pressure control prob- 
em are discussed in ‘‘Automation Engineering 


Bulletin’. Control system designed required 
high accuracy, resolution and frequency of 
response. Four-page bulletin includes repro- 


ductions of test data used to determine final 
valve and other component specifications. Pho- 
tographs and schematic diagrams illustrate 
steps used in solution of problem. 


Circle No. 75 on Reply Card 


Overhead Handling and Automation 
Whiting Corp. -— Twelve-page brochure, 
‘Planning the Crane for Its Use in Auto- 
mation’’, discusses use of overhead materials 
handling in trend toward automation. Factors 
to consider in planning for use of the crane, 
definition of the crane and types of crane 
service, such as standby, intermittent indus- 
trial, regular industrial, continuous materials 
handling and steel mill cranes in the top 
running overhead models are covered. Gantry 
and underhung cranes and monorail systems 
are also discussed. Photographs illustrate ap- 
pliations of various models. Two unusual 
warehouse and foundry applications are de- 
scribed. 
Circle No. 76 on Reply Card 


Coolant Filters 


Industrial Filtration Co. — Four models of 
Thompson grinders equipped with coolant fil- 
ters are illustrated in four-page brochure. 
Thompson grinders which use wet grinding 
methods and recommended filter for each 
model are listed. Self-cleaning gravity filters 
remove solids from liquids that will flow, 
by gravity, through filter material. Filter 
then discharges solids into an outside con- 
tainer. Brochure discusses operation of filters, 
and indicates advantages of using filters on 
grinding machines. 

Circle No. 77 on Reply Card 
Snap Action Switches 

Unimaz Div., W. L. Maxson Corp.—Among 
types of switches discussed in 24-page catalog 
are high sensitivity, metal cased, immersion 
proof, general purpose, dc and subminiature 
models. Pictorial index assists reader in se- 
lection of right switch for any application. 
Catalog covers each switch type with photo- 
graphs and detail drawings, illustrates types 
of actuators available, provides base and 
terminal data, physical dimensions, operating 
characteristics and electrical ratings. 


Circle No. 78 on Reply Card 


Precision and Commercial Gears 


Technical Products Co. Inc.—Application of 
scientific knowledge of gear ratios, metals, 
stress and design to requirements of elec- 
tronics field and atomic energy field, as well 
as to the electrical and mechanical indus- 
tries is way in which company assists in 
solving gear problems. Six-page brochure in- 
cludes discussion of research, development and 
design sections of company. Case history 
problem and its solution are discussed to illus- 
trate services offered. 


Cirele No. 79 on Reply Card 


Fittings for Instrumentation Lines 


Parker Appliance Co.—Fiareless type tube 
fittings designed for copper instrumentation 
lines are the subject of 12-page catalog. Ma- 
terials and threads, connectors, union and 
union cross models, elbows, tees, reducer, 
nut, and ferrule are illustrated, with their 
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specifications given in chart form. Instruc- 
tions on assembly of knurled nut and ex- 
pander insert for use with plastic tubing are 
also included. 

Circle No. 80 on Reply Card 


Valves and Valve Accessories 


Generai Controls Co. — Comprehensive 54- 
page catalog discusses line of motor operated 
vaives and vaive accesories. Among types of 
valves covered are low pressure, gas, two- 
way, three-way, process and high speed mod- 
els. Accessories discussed include inner valves 
dust shields, packing glands, actuator 
ings, auxiliary switches, transformers and 
valve trims. Engineering data gives informa- 
tion on determination of valve body material 
vaive selection and flow factors. I!lustrations 
of models in all types, specification data, 
flow charts and photographs are included 
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Silicon Junction Diodes 

Hughes Aircraft Co.—Eight-page bulletin de- 
scribes line of silicon junction diodes. Specifi- 
cations and characteristics of subminiature 
devices are given. Diodes are fusion sealed in 
Slass and have an ambient operating tem- 
perature range of 80 to 200 C. Bulletin in- 
cludes illustrations of diodes. 


Cirele No. 82 on Reply Card 


Electronic Timer 


Ferrara Inc Instrument designed for in- 


terval, delayed action, repeat cycle and two- 
sequence timing is the subject of two-page 
data sheet Electronic timer features long 
tube life initiation by momentary or sus 
tained contact and compact construction. Data 
sheet includes photograph of timer, power re- 


control diagrams, mounting details 
and price list 


quirements 
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THE AUTOMATION CHALLENGE TO MANAGEMENT 


WHAT are the business problems, 
the economic problems and the 
social problems which the “auto- 
mation revolution” creates? I will 
start by saying that our experi- 
ences in automation have taught us 
quite clearly that the technology 
of automation, no matter how in- 
teresting, is not the most impor- 
tant thing. Automation is not 
only a matter of technology, let 
alone of machines, Its focus is 
not the plant—even though the 
plant is the place where the new 
machines to run and control ma- 
chines will be most visible. 

Automation means above all an 
entirely new way to manage a 
business. The reason for this is a 
very simple one. Automation 
shifts the focus of business risk. 
Whatever automation may actual- 
ly mean, it will certainly mean one 
thing: Production will have to be 
kept fairly stable at a fairly pre- 
dictable rate of capacity for a fair- 
ly long time. 

It is not true that automation 
means greater uniformity of prod- 
ucts. On the contrary, it will mean 
in most manufacturing industries 
much greater diversity and flex- 
ibility. Automation will always 
mean that there is a minimum rate 
of capacity below which the plant 
cannot operate. And this rate of 
capacity will have to ke set and 
maintained for a fairly long time. 

Specifically this means that 
business can no longer adjust to 
economic fluctuations the way busi- 
ness has always adjusted to them 
—by changing the rate of produc- 
tion. Production will have to be 
kept fairly stable over a prede- 
termined period. Therefore, the 
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risk of business has to be tak- 
en increasingly by marketing. It 
is not an exaggeration to say 
that under automation the ability 
to create a market, to maintain 
it, to predict it and constantly to 
expand it will become the hinge 
around which business manage- 
ment will turn. 


Labor Fixed Cost 


The second new demand of 
automation on the business en- 
terprise is that it will make la- 
bor into a capital resource of 
the business and labor cost into 
something suspiciously like a fixed 
cost. Historically we have always 
looked upon labor as a current cost 
which fluctuates directly with vol- 
ume of production, Let me say that 
this historical view which still un- 
derlines economic theory has al- 
ready become outmoded. If you 
analyze the actual operation of a 
modern business, you will find that 
a very large part of its labor force 
would have to be kept on the pay- 
roll as long as the plant or the 
office are kept open at all. Indeed 
this rapid rise in the break-even 
point of labor is one of the most 
important developments of the last 
twenty-five years. 

There is a second reason. why, 
under automation, employment will 
have to be kept stable, labor will 
have to become a capital resource. 
The labor which automation re- 
quires is not unskilled and un- 
trained labor. Indeed it is not even 
manually skilled labor. It is labor 
with a tremendously high knowl- 
edge of theory and method, edu- 


np abstracts 


cated rather than skilled. 

In practically every business, at 
least for the next’ twenty-five 
years, the only way to produce this 
labor is by producing it oneself 
within the business. And once this 
labor force has been brought into 
being, it will represent much too 
great an investment of time, effort 
and capital for any business to dis- 
perse it except under the threat of 
financial disaster. We can there- 
fore confidently expect automation 
to demand that we learn to operate 
with very stable employment, and 
that we learn to take the fluctu- 
ations of the economic world some- 
where else rather than by laying 
off and putting on workers 


Changing Ownership 


This will create a real problem 
requiring great imagination, great 
competence and great innovation 
in financial planning. We will be 
caught between two quite contra- 
dictory forces. On the one hand, 
ownership of our capital is mov- 
ing rapidly into the hands of in- 
stitutional investors, the invest- 
ment trusts, pension funds and in- 
surance companies. These institu- 
tional investors need a predictable 
and fairly stable return on their in- 
vestments. On the other hand the 
need to maintain stable produc- 
tion and stable employment means 
a need for greater flexibility in 
profits and dividends on the part 
of the business enterprise. 

This conflict of two demands on 
management’s financial planning 
will have to be resolved by putting 
our financial thinking and our 
financial planning on a long-range 
basis. We will have to get rid of 
the fiction of annual profit—a tired 
fiction anyhow—and will have to 
learn to think of return in terms 


AUTOMATION—October 1955 








of the normal cycle of our industry 
_three years, five years, in some 
industries ten years. Over such a 
longer period, we will indeed be 
able to plan for predictable re- 
turns. 

We will. however, also have to 
educate our new owners, the in- 
stitutional investors, to think in 
these terms. Here lies one of the 
major impacts of automation and 
one of the major challenges to 
management. 


The Unemployment Question 


Let me turn now to the social 
impact of automation. First, of 
course, the question whether it will 
produce unemployment. 

You may say that we do not yet 
have a fully automated plant let 
alone a fully automated business 
so that we can really only specu- 
late about the effect of automa- 
tion on employment, But we have 
plenty of examples of industries— 
and of companies within industries 
—which have come so close to au- 
tomation as to show us quite clear- 
ly what the social impact is like. 
And uniformly, automation has not 
meant a sharp cut in employment; 
the one and only exception, per- 
haps, are large clerical operations 
where automation may produce 
sharp cuts in the number of people 
needed. But in manufacturing 
there is no such effect. I would 
even wonder whether there is any 
cut in employment at all—to the 
point where I would strongly ad- 
vise anybody against going into 
automation simply because it 
seems to promise reduction in la- 
bor costs. 

What happens is a tremendous 
shift in the nature of the jobs. The 
production worker does indeed dis- 
appear, But there will be many 
hundreds, if not thousands and 
eventually millions, of new kinds 
of workers behind the scenes—en- 
gineers to design the new ma- 
chines, technicians to program 
them and to control them, high 
grade machinists with a fair knowl- 
edge of basic engineering and 
mathematics to maintain them, and 
so forth. What automation actu- 
ally means is a tremendous up- 
grading of labor. 

But while the employment pic- 
ture is actually a very good one, 
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ENGINEER, ENGINEERING PHYSICIST OR 
PHYSICIST FOR PERMANENT POSITION 
with Goodyear Atomic Corporation 


Near Portsmouth, Ohio, this plant is the newest 
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Senior Engineer and/or Physicist with extensive 
background in fundamentals of both Laboratory 
research and development is needed for new 


activities in computors, digital and analog, auto- 





matic controls, Servo-Mechanisms and transistors. 










Send experience resume and salary requirements, Address: 
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Supervisor, Technical Recruitment 
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veyor lines to 2 groups of loading docks 
...Cases are automatically counted as 
they're being moved... Visible and audi 
ble signals prevent traffic jams. Before you 


Just 1 man, sitting ot the control panel, 
shown above, automatically controls the 
starting and stopping of all or part of this 
A-F Engineered Completely Co-ordinated 
Conveying System. He also routes and 
switches “trains” of cases on 5 A-F Con- 






order any type of conveyor, better write us 
We'll be glad to submit an estimate 
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A-F CONVEYOR ENGINEERING 







THE ALVEY-FERGUSON CO., 174 Disney Street, CINCINNATI 9, OHIO and Azusa, Col. 






this tremendous shift will certain- 
ly create major problems. In the 
first place, where will the new 
learned workers come from? There 
is only one source that they can 
come from—the present workers. 
We will have to train a whole gen- 
eration over the next twenty-five 
years for new jobs, new demands, 
and new opportunities. And the 
toughest job of all will undoubt- 
edly be the training of supervisors 
partly because supervisors are by 
and large the oldest group in in- 
dustry today. 

But there is also a tremendous 
challenge in this transition period. 
Certainly, the shift, while eventu- 
ally beneficial to the employee, can 
be very painful. In many cases it 
will mean a shift to new and dif- 
ferent work. In a good many 
cases it will mean a shift out of 
the present place of employment to 
another. In other words, there will 
be considerable dislocation. It is 
therefore a major challenge to 
business management to plan in 
advance on the retraining and on 
the re-placement of the human re- 
sources—to decide in advance what 


How to STAKE 
and BEND WITH 


people will be needed under auto- 
mation, where they will be needed, 
what they will be doing, and what 
people will have to leave the plant, 
for whom employment will have to 
be found on the outside. This is 
not primarily a demand of social 
responsibility; it is a demand of 
good business management. 

Fortunately, the shift to auto- 
mation is not a fast one. It takes 
a good many years for any plant 
or office to move from the present 
basis to that of automation. There 
is plenty of time to plan for the 
people without whom automation 
could not succeed. For let me em- 
phasize this: Automation is not 
run by machines; it is run by 
people. 

Automation, instead of replacing 
man by machine, actually depends 
on the knowledge, the competence, 
the responsibility and the motiva- 
tion of people to an _ infinitely 
greater extent than any method 
of production we ever had. And 
the success of the transition to au- 
tomation depends first and fore- 
most on the quality of the plan- 
ning of the human resources. 
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Incentive Through Challen: 


There is yet another sox 
sequence. Under automat 
individual employe will 
have to work on his own. 
simply not be possible to 
vise him in the sense of so: 
standing over him, tellin 
what to do, when to do it 
an emergency, doing the j 
him. 

Management, therefore wi!) hay: 
to learn how to motivate pcople 
Let me say that this would 
been one of our major chal! 
anyhow. During the last tw 
five years American management 
has lost the one motivating force 
that it traditionally relied upon: 
Motivation by fear. This is the 
one certain meaning of the union- 
ization of the American worker 
I happen to believe that fear is a 
very poor way to motivate. 

Motivation has to be supplied 
and to supply it is the responsibili- 
ty of leadership of management. 
We are not quite without some 
knowledge and insight into motiva- 
tion. We know the major factors 
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DOPE THE SHEET 
AND 
DIE AUTOMATICALLY 


One of the hundreds of time and work saving uses for the new 
CLIPPARD Miniature 3-Way Normally Closed Air Valve 


is shown above. Jig is constructed so that a force of 75 Ibs. 
is exerted on work by a 1” air cylinder (operating at 100 psi) 
when manual push-button is pressed. Stem travel of new 
MAV-3 Valve is 1/16” with overtravel of 1/32”. 
handle up to 150 psi. Roller Cam-follower Head and a com- 
plete line of miniature Air Cylinders, Manifolds, Fittings and 
Accessories also available for that new automatic, or semi- 


Valve will 


automatic project you are now developing. Write, today, for 


details, catalogue sheet and prices. 


Of; Eppard INSTRUMENT LABORATORY, INC. 


7350 Colerain Road, Cincinnati 24, Ohio 


Manufacturers of R. F. Coils, Electronic Equipment, Miniature Pneumatic Devices 


A STANDARD METHOD OF SPREADING 
DRAWING COMPOUND 


COMPOUND HAS NOT BEEN SPREAD 
BY HAND FOR OVER 15 YEARS BY 
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One of them is placement. We 
know that a man is motivated bet- 
ter if he is placed right, that is, 
if he is on a job that he can do 
and wants to do. We also know 
that placement is not something 
that one can do when a man comes 
in the plant for his first job. It 
requires both a knowledge of the 
man by his supervisor and a 
knowledge of work done by the 
man. In other words, it requires 
time. And we know that place- 
ment cannot be done once and for 
all. People change and with their 
change comes development and 
growth. The jobs they are best 
fitted for change also. We have 
to learn to consider placement as 
a continual job, one that is never 
done, one that has to be thought 
through every few years for every- 
body in the business, whether a 
manager, a professional, a_ tech- 
njcian, a supervisor or a rank and 
file worker. 

Secondly, we know that high de- 
mands must be made of people. 
We do not respond to low demands. 
People want, need and demand 
that much be expected of them. 
They do not think highly of their 
own work unless their boss, their 
management, their fellow workers 
also think highly of it—and this 
means until high demands are 
made of them. 

I recognize that this is directly 
counter to the gospel of industrial 
engineering as it has been preached 
or perhaps as it has been misun- 
derstood these last twenty or thirty 
years. Instead of trying to set up 
jobs that are engineered so that the 
average man can turn out average 
work, we will have to learn to set 
up jobs so that the right man can 
do exceptional work. And we will 
have to learn not only to place 
accordingly but to encourage and 
reward accordingly. Under auto- 
mation there are no more average 
men in our employ. There will be 
only key people, and unless they 
behave like key people we will 





NEV 





Vibration and Shock Resistant 
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Suitable for 
communications 
controls, 

microfilm and 

office machines, 
annunciator systems 
and others 








TYPE “R” 


Coils: Can be supplied for all standard 
voltages up to 220 volts, AC. Average 
coil consumption, 2.5 VA. 


Contacts: 6PDT up to 5 amps. at 
average 7.5 VA; 4PDT up to 5 amps. at 
average 2.5 VA; DPDT up to 10 amps. at 
average 7.5 VA; fine silver. Other 
contact materials available. 


Vibration: 10G at 5 to 55 cps. 


Shock: 20G energized; 
15G non-energized. 


Size: 1%" x 1's" x 2%" depending 
on contact combinations. 


Available hermetically sealed, 
or dust-covered. 


Send For Bulletin ‘‘'R’’ 
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ELECTRIC COMPANY 
3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 


surely be in trouble. 





Good Management the Key 


Automation will certainly mean | 
some disturbance and dislocation. 
Every new thing means that, It 
need not, however, mean more dis- 
turbance or more dislocation than RELAYS « SOLENOIDS + COILS » TRANSFORMERS + SWITCHES « HERMETIC SEALING 
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a new product or a new productive 
process causes. That is, it should 
not mean more than localized and 
shortlived disturbance. However, 
management will have to do a very 
good job of managing, and espe- 
cially planning human resources 
as part of planning the transition 
to automation. 

At the same time, automation 
should make possible considerably 
greater social stability. Indeed it 
should force us to make stable the 
two areas which, traditionally have 


been both cause and effect of the 
greatest economic and social insta- 
bility—-employment and capital in- 
vestment. In that respect automa- 
tion, long-range, should mean not 
only more production but also a 
stable economy and society. 

From a paper entitled, “The Im- 
pact of Automation on Business 
Enterprise, Economy and Society” 
presented at the midyear meeting 
of the American Petroleum Insti- 
tute’s Division of Refining in St. 
Louis, May 1955. 


MACHINE TOOLS AUTOMATED 


NO DESIGNER who sits down 
and outlines the features he in- 
tends to incorporate in the design 
of a production machine tool to- 
day will neglect to consider the 
possibility of applying automation. 

We might classify the progress 
of automation into three stages. 
In the early use of automatic work 
handling for machine tools, it was 
customary for the manufacturer 
to purchase a standard machine 
and design a work-handling device 
that would meet his needs. Be- 
cause no thought had been given 
to apply such a device when the 
machine was designed, it usually 
reulted in a very cumbersome and 
unreliable device. 

In the second stage, single-unit 
machines were designed incorpo- 
rating their own handling devices. 
Automation on this type of ma- 
chine was very satisfactory from 
the standpoint of operation, but it 
required an operator to position 
the work on the receiving station 
and usually a helper to remove 
the work and push it along a con- 
veyor to next machine in the line. 

We are now in the third stage 
where machines must be designed 
to operate as fully automatic 
units in an automatic factory. A 
machine tool now may be required 
to receive the work from the pre- 
ceding machine, process the work 
through the necessary operations, 
free the work of chips, automat- 
ically gage, reject out-of-size 
work, stop machine, reset or in- 
sert sharpened tools and deliver 
the work part to the succeeding 






104 


By F. R. SWANSON 
Sundstrand Machine Tool Co. 
Rockford, I! 


machine in the line. 

From the foregoing, it is ap- 
parent that the machine tool has 
advanced from a comparatively 
simple machine, controlled by an 
operator to a highly automatic 
machine that should perform its 
operation continuously as reliably 
and with as little attention as an 
automatic watch. 

Automation today is a basic en- 
gineering science. To design a 
machine tool today requires the 
close co-operation of a group of 
engineers with imagination, engi- 
neering knowledge, and trained in 
the various phases of machine-tool 
elements. The engineer must be 
flexible. His thinking must be in 
terms of equipment requiring the 
comparatively wide tolerances of 
conveyors, to the exacting pre- 
cision of spindles, fixtures, and 
tools that will perform operations 
on a production basis, yet equal 
the accuracy of work produced in 
the tool room. It may clarify the 
subject if we discuss how automa- 
tion influences the engineer’s prob- 
lem in the design of some machine 
elements. 


The Basic Machine 


Considering the design of a 
standard single-unit machine to 
which automation may be applied, 
thought should be given to the 
machine base to provide ample 
room for chip conveyors. Machine 
ways should be either heat-treated 
or nonmetallic, protected from 





chips and automatically lub 


ated 
to provide continuous ope tion 


with a minimum amount of ‘ten. 
tion. The base also should | . de. 
signed in such a manner t) it it 


will lend itself to the appli: :tion 
of automatic work-handlin; de. 
vices. 

In a multiple-station ma: rine 
the base is usually design: t 
receive a stationary fixture h ring 
chip channels that will allow the 
chips to flow freely into a chip 
conveyor in the foundation. The 
automatic work-handling ec uip. 
ment is tailored to fit into the base 
and fixture as a unit. 

The various stations usually 
have sliding heads on wing bases 
These bases should be equipped 
with heat-treated or nonmetallic 
ways, protected from chips and 
automatically lubricated from a 
central lubricating system. When 
lubrication is automatic, there is 
a tendency on the part of the 
maintenance men to neglect pe- 
riodic inspection of the points of 
lubrication. Therefore, it is im- 
portant to provide a signal in case 
of any failure in the system. 

A very important point to con- 
sider in a multistation machine is 
accessibility. The machine units 
should be spaced far enough apart 
to provide room for changing cut- 
ting tools and for the setup men 
to observe the cutting tools in op- 
eration. 

Grouping of operations and 
number of units in each section of 
the machine is usually determined 
by the customer’s process men. 
However, similar operations such 
as drilling, milling, boring, etc., 
can be grouped in a section. This 
makes possible shorter sections 
with a stacking station between 
each section so the work can be 
stacked or shuttled past a section 
that may be down for repair or 
tool change. 


Electrical Controls 


Regardless of the type of auto- 
matic machine, whether a single 
machine or line of self-loading ma- 
chines, certain basic requirements 
are necessary for good control. As 
the control becomes more complex, 
the means by which these are met 
must change. These requirements 
are as follows: 
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ED BERYLLI- 
“UM COPPER PLUNG- 
ER GUIDE — reduces 
friction and wear. 


SHOCK - ABSORBING 
BUMPERS — reduce 
self - destruction, 

ion stroke, as- 

re longer service. 


HEAVY SILICONE 
INSULATED MAGNET 
WIRE — wound on 
high flow point 
molded nylon 
bobbin. 
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“HORIZONTAL PUSH-TYPE VERTICAL PULL TYPE 
WELDED BASE SHOCK-MOUNTED 


INDUSTRIAL SOLENOIDS 


VERTICAL PUSH-TYPE AC WAFER SOLENOID In addition to all the “inside” advantages, 
WELDED BASE 7 . 


Decco Solenoids are compactly designed and 
FOR COMPLETE 


INFORMATION ON ALL 
DECCO INDUSTRIAL 


SOLENOIDS | Decco Solenoids are made in all types, sizes 
and shapes. SPECIAL SOLENOIDS ENGINEERED 
TO YOUR PROBLEMS. 


thoroughly impregnated with silicone baking 


varnish for high moisture resistance. 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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1. Safety for the operator and 
maintenance men. 

2. Safe failure of components 
with respect to the machine 
and workpiece. 

3. Long life of electrical com- 
ponents. 

. Ease of maintenance. 

5. Simplicity and flexibility of 

control for the operator. 

The proper application of 
NMTBA or JIC Standards insures 
compliance with the foregoing to 
a considerable extent. Beyond this 
point, good electrical control is 
obtained by the proper choice of 
components and a carefully de- 
signed circuit—both of which 
must be compatible with the ma- 
chine itself, the man who runs it 
and its physical surroundings. 

Safety for personnel has two 
aspects: (1) Avoidance of ex- 
posure to high voltage; (2) avoid- 
ance of an unintentional move- 
ment of any part of the machine. 
Avoiding electrical shock is a mat- 
ter of a mechanically good wiring 
job particularly on the machine to 
prevent damage to piping and ter- 
minal boxes by trucks, personnel, 
etc. 


_ 


the DIGITAL PRINTER 
that MULTIPLIES... 
ADDS... SUBTRACTS 


and PRINTS Automatically and Remotely 


The Digit-Matic accepts numerical 
information electrically from all 
types of digital output devices, per- 
forms required calculations and re- 
cords entries and results. 


Especially adapted for use with 
analog-to-digital converters, 
punched tapes, computers, count- 
ers, digital voltmeters and other 
devices, the Victor Digit-Matic fills 
a definite need in industry. 


VICTOR ADDING MACHINE 


The failure of an electrical com- 
ponent must not cause a false op- 
eration of the machine but rather 
stop the movement depending upon 
this particular component. This 
becomes more important as the 
automation of machines increases. 

One way to alleviate this is to 
design the control circuits so that 
as far as possible each motion is 
a result of energizing a relay coil, 
solenoid valve or starter. Then a 
wiring or coil failure results in a 
part of the machine not moving. 
Mechanically latched relays are 
useful also in this respect. They 
may be used to energize a hy- 
draulic solenoid valve and main- 
tain fixture clamping even though 
part of the control may be de- 
energized due to a failure. Also, 
latched relays may be used to de- 
termine direction of a head or 
shuttle travel. Then after a loss 
of voltage due to failure, the 
cycle may be resumed and the re- 
lay “remembers” which direction 
to send the shuttle or head. 

Life of components is impor- 
tant regardless of the kind of ma- 
chine being controlled. In auto- 


The Digit-Matic is built on the 


famous Victor Custom model, 
known for its ruggedness and in- 
credible record of stamina and 
quality. 


Write or call Electronics Division 
for complete information, Victor 
Adding Machine Co., 3900 North 
Rockwell Street, Chicago 18, IIL, 
Dept. A-10 


CO., CHICAGO 18, ILLINOIS 


Victor-McCaskey Limited, Galt, Ontario 


Manufacturers of Business Machines, Cash Registers, Business and Industrial Systems, 
Electronic Equipment and Electri-Cars. 








mation lines, it is more imp 
because a failure is usually | irq. 
er to locate. Also if one ma. in, 
in the line is down, the who! 
may be without work. 

As greater numbers of ma: ine 
tools are grouped together to : ne. 
tion in unison without oper: ors 
attention, the number of nit 
switches, relays, solenoid va’ ves. 
etc., required increases tren en- 
dously. All these items being ne. 
chanical in nature are subject to 
failure, causing increased mainte- 
nance and loss of production. 
Much thought and development 
are being directed toward the 
placement of these items with 
electronic eyes, vacuum or thyra- 
tron tubes, transistors and many 
forms of electronic devices. 

Increasing automation causes 
maintenance to be more difficult 
and at the same time requires that 
it be done more quickly. The 
time required to replace a part is 
usually very small compared to 
that required to locate the failure, 
so most maintenance aids are di- 
rected at finding which component 
has failed. Pilot lights quickly in- 
dicate what part of a machine has 
failed to operate, which fixture has 
failed to operate, which head has 
failed to run, etc. Perhaps a head 
fails to feed, a pilot light indi- 
cates the fixture has not clamped, 
and another indicates that the 
part is not properly positoned for 
clamping. By the proper use of 
pilot lights, the specific part of a 
machine that is the basic cause of 
failure can be determined quickly. 

The operator then must be able 
to run all or any group of ma- 
chines he desires in either manual 
or completely automatic control. 
This can be done if two adjacent 
groups of machines are designed 
so that their mechanical work- 
handling mechanisms cannot pos- 
sibly interfere, allowing each to 
run independently of the other. 


Hydraulic Controls 


Hydraulic circuit design has un- 
dergone considerable change dur- 
ing the evolution of automation. 
Today the designer must consider 
hydraulic installations with a new 
set of standards in mind. To the 
uninitiated, the most apparent 
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change is in appearance. A man- 
ufacturer, in a competitive high- 
produ: tion industry, is less inter- 
ested in a machine that is a thing 
of beauty, than he is in a ma- 
chine that will give trouble-free 
operation at minimum mainte- 
nance cost. 

It is an accepted practice now 
to mount the pump and operating 
yalves on an individual reservoir, 
separate from the machine and 
driven by its own electric motor. 
On a multistation machine, these 
individual units are placed in line 
along one side of the machine or 
placed on a catwalk above the ma- 
chine in proximity to the electrical 
panels. The oil-level gage and 
pressure gage indicating filter 
condition face outward so the oii- 
er can check at a glance while 
walking past the units. Gasket- 
mounted valves can be replaced in 
a matter of minutes without dis- 
turbing piping. Gage ports through- 
out the circuit allow circuit 
trouble-shooting with a minimum 
of effort. 

The onset of automation also 
has produced marked changes in 





circuit design. The necessity of 
complete electrical interlocking to 
insure proper sequencing of re- 
lated movements has practically 
eliminated the pilot-operated cir- 
cuit. The use of sequence valves 
to pressure sequence a series of 
operations has been replaced with 
electrically controlled directional 
valves to isolate the control of 
each motion. 

Much has been done to answer 
the familiar objection to hydraul- 
ics—the common garden variety 
of leaks. It was expected that dry 
seal pipe threads would be the an- 
swer, but they left much to be de- 
sired. Work is being done now 
on pipe threads using dissimilar 
male and female taper, and the ex- 
perimental results look very prom- 
ising. By using steel tubing, mod- 
ern tube fittings and a leak-proof 
thread, the objectionable leak will 
be a thing of the past. 

It would be very beneficial to 
the user if suppliers of hydraulic 
components would standardize 


mounting dimension which would 
facilitate quick replacements with 
stock units regardless of make. 
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your buying guide to the world’s largest stocks 
Bp of ELECTRONIC SUPPLIES FOR INDUSTRY 
Here’s how to simplify and speed all your purchasing of 


electronic supplies and equipment: send your orders to 
us for fast shipment from the world’s largest stocks of 





SEND FOR IT! 


Rotary Air Motors 
1/20 to 4 h.p. 


all 

GAST 
rotaries 
use this 


Although great strides have 
been made in designing machine 
tools and accessories for automa- 
tion, there are still unlimited pos- 
sibilities for the future. Perhaps 
the most eminent single item that 
may affect future designs will be 
the increased application of elec- 
tronic computers, digital convert- 
ers and various feedback systems 
to the controls of automation in 
all its phases such as the machine 
tool itself, work-handling, accumu- 
lation of gaging data, production 
output, programming, etc. As de- 
signers of machine tools, we are 
a part of a small industry, but it 
gives us great satisfaction to be 
called upon to eliminate the hu- 
man drudgery of repetitive opera- 
tions, the physical exertion of ma- 
chine operators and the very im- 
portant task of producing an im- 
proved product at less cost which 
will continue to elevate our eco- 
nomic life. 

From a paper entitled, “Influence 
of Automation on Machine Tool 
Design” presented at the Annual 
Meeting of ASME in New York, 
Nov,-Dec. 1954. 
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plete Buying Guide to the world’s largest stocks of quality 
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ALLIED RADIO 


100 N. Western Ave., Dept. 80-K-5 
Chicago 80, Illinois 
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FREE 
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SIMPLE PRINCIPLE 


Always striving for simplicity in your prod- 
ucts? So are we. Simplicity lowers costs — in- 
creases dependability. And it’s a big reason why 
engineers and users favor Gast components. 


A rotor and four sliding vanes are the only 
moving parts. Centrifugal force holds self-seat- 
ing vanes tightly against the interior of hous- 
ing, Maintaining a continuous seal, and taking 
up any wear automatically. Air delivery is posi- 
tive, pulseless, quiet . . . without bulky air tank 
Get the advantages of Gast simplicity for your 
products! Write for new “Application Ideas” 
Booklet — and request data on specific models. 
Gast Manufacturing Corp., P.O. Box 117-£ 
Benton Harbor, Michigan. 


Original Equipment Manufacturers for Over 25 Years 


GAST «@ Air motors To 4 HP. 


@ COMPRESSORS TO 30 P.S.I. 
ROTARY @¢ VACUUM PUMPS TO 28 IN 
See Our Catalog in Sweet's Product Design File 










Air Compressors 
to 30 p.s.i. 
to 24 c.f.m. 










Vacuum Pumps 
to 28 in, 
to 24 ¢.f.m. 













STAMPINGS | 


Produced economically in our modern 
plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIP- 
MENT, DOMESTIC APPLIANCE, AGRI- 
CULTURAL INDUSTRIES AND OTHERS; 
will boost your output at material sav- 
ings. 

Our production, engineering and tool- 


room facilities are geared to ihe volume 
usage of your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Pennsylvania 
Lansing 2, Michigan 
Serving Industry Since 1914 


INCREASED UP TO 500% WITH 


LITTELL 


AUTOMATIC 


ROLL FEEDS 
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[ PUNCH PRESS PRODUCTIVITY 
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Production per press increases up to 500% when automatic feeding with 
Littell Roll Feeds replaces hand feeding. The savings in handling and 
storage of coil stock added to the economies of faster production produce 
an automation dividend. Littell Roll Feeds in a wide range of sizes and 
models handle stock up to .156” maximum thickness and up to 72” maxi- 
mum width at speeds of 50 to 250 strokes per minute. Lengths fed per 
stroke range up to 50”. Standard Littell Automatic Feeds serve all types 
ond sizes of presses. WRITE FOR THE LITTELL ROLL FEFO CATALOG 
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CONTROL-SYSTEM DYNAMICS 


By Walter R. Evans, controls group leader, E! 
mechanical Engineering Dept., North American 
tion Inc.; 282 pages, 6 by 9 inches, illustrated, . 
bound, published by McGraw-Hill Book Co. Inc., \ 
York; available from AUTOMATION; $7.00 postpai 


Calculation procedures, including the root-locus 
method developed by the author, are presented to aid 
those concerned with solutions to control-system prob- 
lems. Sample problems range from change in speed 
of a motor under suddenly applied voltage to com- 
bined effect of roll and yaw motions of an airplane 
Summary statements are given at the beginning of 
each topic for quick reference by the reader. This 
work is published as part of an electrical and elec- 
tronic engineering series. 


ELECTRONIC MEASURING INSTRUMENTS 


By E. H. W. Banner, consulting engineer; 395 pages 
5% by 8% inches, illustrated, clothbound, published by 
the Macmillan Co., New York; available from 
AUTOMATION; $8.50 postpaid. 


Material compiled and written by an English engi- 
neer covers characteristics of indicating devices for 
electronic instruments, components used in electroni: 
measuring devices, and various electronic measuring 
systems. Among the instruments discussed are valve 
devices, cathode-ray instruments, photoelectric units, 
rectifiers, and radiation thickness gages. Additional 
related devices discussed include counters, strain gages 
various other transducers, and electrical instruments 


MAGNETIC AMPLIFIERS 


By Herbert F. Storm, magnetic amplifier specialist 
General Electric Co.; 545 pages, §% by 9 inches, illus- 
trated, clothbound, published by John Wiley & Sons 
Inc., New York; available from AUTOMATION; $13.50 
postpaid. 


Magnetic amplifier applications are widely found in 
industry, utility and communications systems, and 
military installations where they offer such features 
as long life, resistance to vibration and shock, and 
immediate operation without warm-up. This book, 
one of a series by General Electric authors, explains 
the fundamentals underlying the operation of magne- 
tic amplifiers and illustrates their principal uses. 
Among related areas discussed are modern theory of 
magnetism, magnetic materials, magnetic testing, 
manufacture of saturable reactors, and properties of 
metallic rectifiers. Because magnetic amplifiers are 
often used in closed-loop systems, they are also repre- 
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sented in servo-block diagram form, suitable for im- 
mediate integration into a servo system. A section 
covering nomenclature and abbreviations, and a biblio- 
graphy are included, as well as useful conversion fac- 


tors 


Association Publications 


INDUSTRIAL ENGINEERING TERMINOLOGY 


Paperbound, 48 pages, 54 by 7% inches; available 
from the American Society of Mechanical Engineers, 
29 West 39th St., New York 18, N. Y.: $1.50. 


This publication is the American Society of Mechan- 
ical Engineers Standard No. 106. It presents standard 
definitions of industrial engineering terms in alpha- 
betical dictionary form. Definitions given were devel- 
oped by an industrial engineer, reviewed and revised 
with the participation of several committees including 
terminology committees in Australia, Canada, South 
Africa, and the United Kingdom. 


KNOW YOUR PACKAGING MATERIALS 


Paperbound, 123 pages, 6 by 9 inches; available from 
American Management Association, 330 West 42nd St., 
New York 36, N. Y.; $1.75. 


This booklet is a compilation of papers presented in 
April 1955. These papers describe a variety of pack- 
aging materials, and consider characteristics, manufac- 
ture, advantages and uses. The materials discussed 
include: Aluminum foil; glassine and greaseproof 
papers; label and box-wrap papers; boxboard; films 
of acetate, cellophane, polythylene, Saran, polysty- 
rene, Pliofilm, vinyls, and Mylar; foam plastics from 
phenolics, polystyrene, vinyl and urethane 


Government Publications 


Infrared: A Library of Congress Bibliography. Re- 
port PB 111643 by Library of Congress, 374 pages, 
available from Office of Technical Services, U. 8. De- 
partment of Commerce, Washington 25, D. C.; $3.00. 


This comprehensive bibliography refers to literature 
on infrared radiation published from 1935 to 1951. 
The classification proceeds from infrared theory and 
general infrared-optical properties, through the various 
elements and components of infrared equipment, infra- 
red spectroscopy and photography, to its various ap- 
plications in science, the arts and industry. 


Application of Transistors to Electronic Counting 
Equipment. Report PB 111610 by Army Signal Corps, 
77 pages, illustrated, available from Office of Tech- 
nical Services, U. 8. Department of Commerce, Wash- 
ington 25, D. C.; $2.00. 


Results of the studies of transistor switching cir- 
cuits, decade counter development, and control circuit 
development, leading to design of a frequency meter 
are given. This electronic counter uses plug-in con- 
struction and transistors instead of vacuum tubes. 
Details of design and construction of the meter, and 
conclusions on transistor application are included. 
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Berkeley INDUSTRIAL TACHOMETERS 
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MEASUREMENTS 


Accuracy ~ 1 rpm for any reading; self-testing 


0 to 100,000 rpm range 


Direct digital reading in rpm or % rpm 


Remote digital or meter indication if desired 


Record on punch cards, paper or magnetic tape, 
tric or teletypewriters, x-y plotter, or printer. 


* No mechanical connection to rotating part required 


* Sturdy, reliable; designed for industrial use. 


NOW IN USE for jet and piston engine, electric motor research and 
testing; has practical applications wherever precise rpm measure 
ment is required. Write for data, prices. Please address Dept. VIO 
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BECKMAN INSTRUMENTS INC, 


2200 Wright Avenue * Richmond 3, Calif. 


INDUSTRIAL 


ES4-5 $9.80 
ES4-JM2 (Momentary) $10.80 


Designed for safety, stop and start, 
or interlock use. Large plastic button 
actuator easy to operate with hand. Ex- 
tremely accurate repeatability and long 
mechanical life (5,000,000 operations) 
makes switch ideal for machine control. 
Diecast case protects switching mechan- 
ism, provides convenient mounting and 
connection for conduit. SPDT, 2 circuits, 

at 10 amps, 125/250v AC. 


ideal for two hand sofety 
on punch press 


STANDARD OR "'ONE- 
WAY IMPULSE"’ ACTION 
Two models: ES4-J 
“mokes" and “breaks” 
circuit as actuator is de- 
pressed, then released. 
ES4-JM sends electrical 
impulse as actuator is de- 
pressed. Overtrovel op- 
ens circuit; no impulse 
on return. ’ 


WRITE FOR DETAILS IN DATA SHEET JL-10 


ELECTRO-SNAP SWITCH AND MFG 
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9-54 


Band saw, 5-32 
Beer, continuous processing, 9-123 
Bergere, BE. W. 
Automatic Positioning, 9-52 
Bill of material, 9-75 
Biasting, 9-71 
Blower, axial flow, 8-12 
Bode diagram, 6-72 
Boehm, W. 


Conveyors Advance Rod Coil 
Handling, 6-52 

Bol#, H. A. 

More Effective Maintenance, 5-38 
Bola, R. W. 

Few Exceptions, edit., 10-25 
Boring. 

gear blanks, 6-26 

gear plates, 9-69 


Boxing, 8-32; 9-71 
Brewing, 9-123 


Brown, J. J. 
A Functional Morphology of Mech- 
anisms, 7-37 


Bulk handling. 8-26 
dry materials, 6-35 


Business and automation, 10-100 
Business machines, 6-59 
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Calender control, 9-34 
Camera, automatic, 5-12 
Can manufacture, 8-108 
Can opener manufacture, 6-49 
Capital, expenditures for automa- 
tion, 6-44 
Carbide tools, 9-72 
Carbon dioxide, 
measurement, 9-54 
shielded arc welding, 7-10 
Cards, punched, 5-64; 10-36, 94 
Carney, EB. A. 
Small Parts Handling 
Critical, 7-57 
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Carton manufacture, 6-16 
Case sealing, 8-32 


Classification of mechanisms, 
retical, 7-37 


Cleaning, 8-32; 9-71 


Closed-loop, 
frequency response, 9-57 


Coatings, 
control, 9-34 


Codes, telemetering, 6-110 

Coding, information, 6-110 

Coil handling, 6-52 

Coin collection, 5-12 

Common language tapes, 5-59; 7-53 


Communications, 5-97; 6-126; 10- 
17, 45 
telemetering, 5-46 


Computers, 5-97, 107; 6-126; 8-37, 
48 


theo- 


analog mechanical, 6-61 
digital, 9-41 


Computing mechanisms, 6-61; 8-37 
Conductance, gaging, 6-57 
Conducti ity control, 10-49 
Contents, 10-3 

Continuous casting, 9-118 


Control, 

analysis of processes, 8-55 
analysis of systems, 5-55 
apparatus, 8-108 
casting, 10-94 
conductivity, 10-49 
crane, 9-118 
dead time, 8-58 
derivative, 7-69 
design, 10-40 
differential transformer, 9-65 
doors, 10-17 
dull drill detection, 10-53 
electrical, 5-65; 7-35; 10-104 
extrusion press, 10-17 
foundry, 10-71 
hydraulic, 10-104 
industrial component, 8-100 
instrument, 8-43 
integral, 7-64 
liquid level, 8-56 
machine tool, 9-118; 10-36, 104 
maintenance of, 10-40 
malting, 10-66 
modulating, 7-63 
moisture, 9-118 
monitor, 8-14 
motor. 10-94 
multispeed floating, 7-65 
plating, 10-49 
pneumatic operated press, 8-66 
pressure, 8-59 
process, 8-55, 59; 9-57 
proportional, 7-63 
proportional plus derivative, 7-69 
proportional plus derivative and 

integral, 7-70 
proportional plus integral, 7-67 
proportional speed floating, 7-65 
punched card, 10-36 
rate, 7-69 
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reset, 7-65 
self-regulation, 8-58 
simple systems, 8-55 
single speed floating, 7-65 
stream flow. 6-12; 8-43 
switching, 8-100 
system analysis, 9-57 
system designs, 6-65; 7-108 
system response, 5-55 
tape. 9-52, 69 
traffic, 9-20 
tuning. 9-23 
two-position, 7-61 


Controllers, 
action, 7-108 
finance, 8-105 
process, 8-43 
timing, 6-15 
uses and characteristics, 7-60 


Converters, signal to digital, 4-10 


Conveying. 5-68; 6-35; 7-31; 8-32; 
10-26, 32 


Conveyors, 5-13, 97 
belt, 5-68; 9-123 
chain, 6-52 
drag, 6-52 
paint, 5-66 
pneumatic, 6-35; 9-123 
power and free, 8-49 
screw, 9-123 
slat. 6-52 
transfer between, 8-49 

Cost, 
accounting, 8-25 
administration, 7-108 


Crane scales, 7-26 


Culp, L. D. 
Wire Mill Cuts Decarb, 9-54 


Cutoff machine, 10-95 
glass, 5-33 


Cutting envelopes, 10-46 
Cylinder, explosive actuated, 9-18 


D 


Data processing, 5-16, 46, 59, 97, 
118; 6-76, 126; 7-53, 92, 109; 8- 
48, 100, 105; 9-22, 75; 10-94 

Data recording, 10-10 

Deburring, 9-71; 10-69 

Deoiling, 9-71 

Dermitron, 6-57 

Design, for assembly, 7-48 

Differential, 
computer, 6-61 
transformer, 9-65 

Dimensioning, 5-118 

Diode, silicon power, 10-15 

Direction finder, 5-13 

Distribution: See Warehousing 

Distributors, 9-140 

Downtime, 7-31; 10-53 

Drilling, 9-52; 10-69 
dull detection of, 10-53 

Drum, memory 6-76 

Dull drill detection, 10-53 


Economics, 
Electrical, 
connector manufacturer, 6-50 
control, 6-30; 7-35; 10-104 
maintenance, 5-18 
Electronics, 6-126 
control, 5-18 
distributors, 9-140 
manufacture of, 9-141 
substitute, 8-65 
tube specifications, 
weighing, 5-110 
Electroplating, 5-37, 99 
Electrostatic generator, 7-92 
Electrostatic spraying, 10-15 
Employment, 5-25; 6-126; 9-39 
Engine manufacturing, automobile, 
6-20 
Engineering, 
of assembly machines, 7-48 
Escapement, 7-50 
Evanson, C. 2H. 
Analyses for Automation Plan- 
ning. 6-39 
Organizing the Automation Pro- 
gram, 8-68 
Explosive actuated cyiinder, 9-18 
Extruding, 
aluminum, 10-17 
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Extrusion dies, 5-32 


5-28; 6-43; 7-25; 8-102 


5-118; 8-112 
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Farming, 9-33 

Fastener, special rubber, 7-9 
Fastening, screw-automatic, 7-10 
Feedback, control system, 6-126 


Feeding, 7-35, 50; 10-69 
bulk materials, 8-26 
logs, 9-24 


Filling machine, 5-36 
control, statistical, 


Filling method, 6-102 

Fixture, shuttle, 6-18 

Food processing, 9-33 

Foundry, automation, 7-73; 10-71 
Frequency modulation, 7-105 
Frequency response, 6-65; 9-57 


Furnaces, 
heat treat, 8-46 
mechanized, 8-14 
wire mill, 9-54 


7-42 
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Gaging, 6-102 
air, 6-28; 10-95 
balls, 7-52 
bores. 6-26 
plating thickness, 6-57 
radiation, 9-34 


Garrott, P. B. 
Tying Paperwork to Pr 
7-53 
Produce Your Paperwor) 
matically, 9-75 
Gears, 
boring and gaging, 6-26 
noncircular, 8-37 
General purpose machine, 5-3 
Glass forming, 5-33 
Globe valve manufacturing, 5 
Grain, bulk handling, 9-123 


Grinding, 7-93; 8-12 


Handling, 
10-94 
bulk, 6-35; 8-26; 9-123 
conveying, 5-66, 68, 97; 6-10 

100; 8-49 
design considerations, 8-49 
feeding, 7-50; 10-69 
liquids, 10-26 
pneumatic, 9-123 
rod coil, 6-52 
shake-out, 6-102 
small parts, 7-57 
sorting, 7-50, 52 
televsion tubes, 10-32 

Hardware, 
handling, 7-57 
manufacture, 5-29 

Harry, Don W. 

Modern Product—Aerosols, Mod- 
ern Production—Automation, 19- 
26 
Harvey, A. 
Warehousing and Assorting Sys- 
tem, 5-68 
Heating, induction, 10-64 
Heat treating, 8-46 


Host, J. A. 
Automatic Assembly, 5-26; 6-46 
7-48 
Hydraulics, 9-139 
control, 10-104 
equipment design, 9-140 
presses, 4-56 


Indexing, 7-46 
Induction heating, 8-46; 10-64 


Infrared, 
analysis, 6-12; 8-43; 9-54 
bibliography, 10-109 


Inspection, 6-41 


Instruments, 
infrared, 8-43 
scale, 5-16 


Integrated data processing, 
7-53 

Integrating computer, 6-61 

Inventory control, 5-107 


Kendall, G. H. 
Automatic Assembly, 5-26; 6-46; 
7-48 
Kits, prototype development, 9-20 
L 
Labor, 6-42, 120; 7-106 
cost, 9-33 


Leasing, machine tools, 8-102 


Leaver, E. W. 
A Functional Morphology of 
Mechanisms, 7-37 


Light source controlled, 6-15 


Liquid level, 
control, 8-56 
measuring and telemetering, 5-46 


Liquid sensing, 7-10 
Load cells, 7-26 
Loader, mechanical, 10-95 


Lockenvitz, A. PB. 
Geared to Compute, 8-37 


7-92; 8-22, 108; 
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Machine tools, 8-22; 
9-40, 130 

band saw, 5-32 

control, 9-120; 10-104 
control by punched cards, 
design, 10-104 

drilling and deburring, 10-69 
drill, dull detection, 10-53 
economics, 8-102; 9-39 
leasing, 8-102 
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